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@ Light-sensitive silver halide photographic material improved in stability of dye image. 

©A light-sensitive silver halide photographic material alkoxy group, an alkenyloxy group, a hydroxyl group, an aryl 



comprising: 

a compound of formula 11], 

X 



N — N.. 
wherein: 

Z is a non-metallic group which, together with the 
nitrogen and carbon atoms to which it is attached, forms a 
nitrogert-containtng heterocyclic ring; 

X is hydrogen or a substhuent capable of being split off 
upon reaction with an oxidation product of a color develop- 
ing agent; and 

R is hydrogen or a substituent; 

at least one compound of formula iXII]. 

wherein: 

is an aliphatic group, a cycloalkyl group, an aryl group 
or a heterocyclic group; and 

is a non-melalHc group Which, together with the 
nitrogen to which it is attached, forms a morpholine or 
thiomorpholine ring; and 

at least one compound of formula [Xllla] or [Xlllb], 



group, an aryloxy group, an acyl group, an acylamino group, 
an acyloxy group, a sulfonamide group, a cycloalkyl group or 
an alkoxycarbonyl group; 

R^ is hydrogen, an alkyl group, an alkenyl group, an aryl 
group, an acyl group, a cycloalkyl group or a heterocyclic 
group; 

R^ is hydrogen, a halogen, an alkyl group, an alkenyl 
group, an aryl group, an aryloxy group, an acyl group, an 
acylamino group, an acyloxy group, a sulfonamide group, a 
cycloalkyl group or an alkoxycarbonyl group; or 

R^ and R* may, together with the oxygen and carbon 
atoms to which they are attached and the carbon atom to 
which these atoms are attached, form a 5- or 6-membered 
ring; and 

Y^ is a group which, together with the oxygen and 
carbon atoms to which it is attached and the carbon atom to 
which these atoms are attached, forms a chroman or 
coumaran ring: 





~\ Cximi 
ix' R» 
wherein: 

R' and R', which may be Identical or different, are each 
hydrogen, a halogen, an alkyl group, an alkenyl group, an 



wherein: 

R" and R^*, which may be identical or different, are each 
hydrogen, a halogen, an elkyi group, an alkenyl group, an 
alkoxy group, a hydroxyl group, an aryl group, an aryloxy 
group, an acyl group, an acylamino group, an acyloxy group, 
a sulfonamide group, a cycloalkyl group or an alkoxycar- 
bonyl group; 

•/ 
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!b hydrogen, a halogen, an alkyl group, an alkenyl 
group, a hydroxyl group, an aryl group, an acyl group, an 
Bcylamino group, an acyloxy group, a sulfonamide group, a 
cycloalkyi group or an aikoxycarbonyl group; or 

R'.' and R**, together with the two carbon atoms to 
which they are attached, form a 5- or 6-mambered ring; and 
a group which, together with the two carbon atoms to 
which it is attached, forms an indane ring. 
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LIGHT-SENSITIVE SILVER HALIDE PHOTOGRAPHIC MATERIAL 
IMPROVED JN STABILITY OF DYE IMAGE 

FIELD OF THE INVENTION 

The present invention relates to a light-sensitive 
silver hallde color photographic material. More 
particularly, it relates to a light-sensitive silver 
halide color photographic material giving stable dye 
images against heat or light, and also having prevented 
stain from being generated. 

It has been well known that dye images are produced 
by subjecting a light-sensitive silver halide color 
photographic material to imagewlse exposure to effect 
color development, whereby an oxidized product of an 
aromatic primary amine type color developing agent couples 
with a coupler to form dyes including, for example, 
indophenol, indoanlllne, indamlne, azomethlne, 
phenoxazine, phenazine and other dyes similar to these. 
In such a photographic system, generally employed is a 



02441 60 



- 2 - 

color reproduction system utilizing the subtractive color 
process, in which used is a color photographic material 
comprising blue-sensitive, green-sensitive and red- 
sensitive silver hallde emulsion layers containing 
couplers each having the relationship of complementary 
color, namely, couplers which color-develop in yellow, 
magenta and cyan, respectively. 

The coupler used for the formation of yellow color 
images includes, for example, acetoanilide type couplers, 
and. as the coupler for the formation of magenta color 
images, for example, pyrazolone, pyrazolobenz imidazole, 
pyrazolotriazole or indazolone type couplers are known, 
and further, as the coupler for the formation of cyan 
color images, for example, phenol or naphthol type 
couplers are generally used. 

The dye images thus obtained are desired not to 
undergo any color change or color-fading even when exposed 
to light for a long period of time or preserved under the 
conditions of high temperature and high humidity. Also 
desired are those in which non-image portions of a color 
photographic material (hereinafter called "color 
photographic material") may not yellow by light, moisture 
or heat (hereinafter referred to as "Y-stain"). 

However, in the case of magenta couplers, Y-stain by 
light, at a non-image portion and color-fading by light. 
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at a dye image portion are very largely caused as compared 
with those In the case of yellow couplers or cyan 
couplers, to often raise problems. 

The coupler widely used for the formation of magenta 
dye includes 5-pyrazolone type couplers. It has been a 
serious problem that the magenta couplers of 5-pyrazolone 
type have a secondary absorption at the vicinity of 430 nm 
in addition to a primary absorption at the vicinity of 550 
nm« and therefore various studies have been made to solve 
such a problem. 

A magenta coupler having an aniline group at the 3- 
position of the 1 , 2-pyrazol-5-on type coupler, which is 
small in the above-*mentioned secondary absorption, is 
useful for obtaining, in particular, a color image for 
printing. This art is disclosed, for example, in U.S. 
Patent No. 2,343,703, British Patent No. 1,059,994, etc. 

However, the above magenta couplers have a 
disadvantage that they are extremely poor in the image 
stability, in particular, the fastness to light of dye 
Images, to suffer from Y-stain at a non-image portion. 

As a means for decreasing the secondary absorption 
at the vicinity of 430 nm of the above magenta coupler, 
there have been proposed magenta couplers Including, for 
example, pyrazolobenzlmldazoles disclosed in British 
Patent No. 1,047,612; Indazolones disclosed in U.S. Patent 
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No. 3.770,447, and iH-pyrazoloI5 . l-c]-! , 2 . 4-tria2ole type 
couplers disclosed in U.S. Patent No. 3.725,067. British 
Patents No. 1.252.418 and No. 1.334.515: lH-pyra20lo[l . 5- 
b]-l.2,4-triazole type couplers disclosed In Japanese 
Patent Publication Open to Public Inspection (herein after 
called Japanese Patent O.P.I. Publication) No. 171956/1984 
and Research Disclosure Ho. 24531; lH-pyrazolo£l .5-c]- 
1,2.3-triazole type couplers disclosed in Research 
Disclosure No. 24626; iH-imidazoCl ,2-b]pyrazole type 
couplers disclosed In Japanese Patent O.P.I. Publication 
No. 162548/1984 and Research Disclosure No. 24531; IH- 
pyrazolo[1.5-b]pyrazole type couplers disclosed in 
Japanese patent O.P.I. Publication No. 43659/1985 and 
Research Disclosure No. 24230; and lH-pyrazolo[ I , 5- 
d]tetrazole type couplers disclosed in Japanese Patent 
O.P.I. Publication No. 33552/1985 and Research Disclosure 
No. 24220. Of these, the dyes formed through IH- 
pyrazolo[5,l-c3-l,2.4-triazole type couplers, IH- 
pyrazolo[l,5-b]-1.2.4-triazole type couplers. IH- 
pyrazoloCl,5-cl-l,2.3-triazole type couplers, IH- 
imidazoll,2-b]pyrazole type couplers, lH-pyra2oloIl,5- 
blpyrazole type couplers, and iH-pyrazolo[l,5-d3tetrazole 
type couplers show extremely smaller secondary absorption 
at the vicinity of 430 nm than the dyes formed through the 
above 5-pyra2olone type couplers having an anilino group 
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at the 3-posltlon do, and thus, they are desirable from 
the viewpoint of the color reproducibility, and also they 
are advantageous In that they are desirably very little 
liable to generation of Y-staln at a non-Image portion 
against light, heat and huxildlty. 

However, in general, the azomethlne dyes to be 
formed through the magenta couplers of pyrazolotrlazole 
type have very low fastness to light to seriously damage 
the performances of a color photographic material, in 
particular, a color photographic material for print, and 
therefore have not put into practical use in color 
photographic materials for print. 

Japanese Patent O.P.I. Publication No, 125732/1984 
also proposes a technique for Improving the fastness to 
light of a magenta dye image obtained from IH-pyrazolo- 
[5,l-c]-l,2r4-triazole type magenta coupler by using IH- 
pyrazolo-[5, l-c]-l, 2,4"trlazole type magenta coupler in 
combination with a phenol type compound or a phenyl ether 
type compound. However, even the above technique can not 
be said to be sufficient for preventing the color-fading 
of the above magenta dye image against light, and, 
moreover, has been recognized to have almost no capability 
to prevent the color-fading by light. 
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SUMMARY OF THB INVENTION 
The present invention has been made taking account 
of the above problems, and a first object of the present 
invention is to provide a light-sensitive silver halide 
photographic laaterlal having excellent color 
reproducibility, and moreover remarkably i-proved in the 
fastness to light of a magenta dye image. 

A second object of the present invention is to 
provide a light-sensitive silver halide photographic 
material giving a magenta dye image suf furing less change 

against light. 

A third object of the present invention is to 
provide a light-sensitive silver halide photographic 
material having prevented the generation of Y-stain at a 

non-image portion. 

The above objects of the present Invention can be 
achieved by a light-sensitive silver halide photographic 
material characterized In that it contains at least one of 
the magenta couplers represented by General Formula (I) 
shown below, at least one of the compounds represented by 
General Formula (XII) shown below, and at least one 
selected from the compounds represented by General 
Formulas (Xllla) and (Xlllb) shown below. 
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General Formula ( Z ) : 

X 




In the formula, Z represents a group of nonmetalllc 
atoms necessary for the formation of a nitrogen-containing 
heterocyclic ring; said ring formed by 2 may have a 
substltuent . 

X represents a hydrogen atom or a substltuent 
ellminable through the reaction with an oxidized product 
of a color developing agent. 

Also, R represents a hydrogen atom or a substltuent. 
General Formula (XII) 




In the formula, R represents an aliphatic group, a 
cycloalkyl group or an aryl group; and represents a 
group of nonmetalllc atoms necessary for the formation of 
a morphollne ring or a thlomorphollne ring together with a 
nitrogen atom. 
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General Foraula (Xllla) 




I„ the formula, «>d each represent. . hydrcgen 
ate a halogen ato.. an alkyl sroup. an alkenyl ,roup, an 
alKoxy group, an al.cenyl»cv group, a hydroxy group, an 
aryl group, an aryloxy group, an acyl group, an aoylaaino 
group, an -oyloxy group, a aulfonaaide group, . cyc,oal.yl 
group, or an allcoxyoarbonyl groupi represente a 
hydrogen atoa, an alKyl group, ^ a^enyl group, an aryl 
group, an acyl group, a cycloamx group or a heterooycllc 
^oup; «>d R« represents a hydrogen atoa. a halogen atoa. 
an alkyl group, an alkenyl group, an aryl group, an 
aryloxy group, an acyl group, an aoyloxy group, a 

. ,-vcloalkyl group or an alkoxycarbonyl 
aulfonamlde group, a cycloalKyi gro ^. 

group, r' and R* aay he coahlned each other to form a 5- 
or 6-ae»bered ring, r' and r' may also be combined to 
,„„ a methylenedioxy ring. represents a group ot 
atoms necessary for the formation of a chroman or couaaran 



ring. 
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General Formula (XI lib) 




In the formula, R and R each represent a 

hydrogen atoiOf a halogen atom, an alkyl group, an alkenyl 

group, an alkoxy group, a hydroxy 1 group, an aryl group, 

an aryloxy group, an acyl group, an acylamlno group, an 

acyloxy group, a sulfonamide group, a cycloalkyl group or 

13 

an alkoxycarbbnyl group; and R represents a hydrogen 

atom, a halogen atom, an alkyl group, an alkenyl group, a 

hydroxyl group, an aryl group, an acyl group, an acylamlno 

group, an acyloxy group, a sulfonamide group, a cycloalkyl 

13 14 

group or an alkoxycarbonyl group, R and R may be 
combined each other to form a 5- or 6-membered hydrocarbon 
ring. 

Y represents a group of atoms necessary for the 
formation of an indane ring. 

DETAILED DESCRIPTION OF THE INVENTION 
The present invention will be described below in 
detail. 

In the magenta coupler according to the present 
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invention, represented by General Formula (I) 
General Poraula (I): 




Z represents a group of nonBetalllo atoms necessary for 
the formation of a nitrogen-containing heterocyclic ring, 
said ring formed by Z may have a substltuent. 

X represents a hydrogen atom or a substituent 
eliminable through the reaction with an oxidized product 
of a color developing agent. 

And. R represents a hydrogen atom or a substituent. 
The substituent represented by the above R may 
include, for example, a halogen atom, an alkyl group, a 
cycloalkyl group, an alkenyl group, a cycloalkenyl group, 
an alkynyl group, an aryl group, a heterocyclic group, an 
acyl group, a sulfonyl group, a sulfinyl group, a 
phosphonyl group, a carbamoyl group, a sulfamoyl group, a 
cyano group, a spiro compound residual group, a bridged 
hydrocarbon compound residual group, an alkoxy group, an 
aryloxy group, a heterocyclic oxy group, a siloxy group, 
an acyloxy group, a carbamoyloxy group, an amino group, an 
acylamino group, a sulfonamide group, an imide group, an 
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ureido group, a ?ulf amoylamlno group, an 

alkoxycarbonylamlno group, an aryloxycarbonylamlno group, 
an alkoxycarbonyl group, an aryloxycarbortyl group, an 
alkylthlo group, an arylthio group and a heterocyclic thio 
group . 

The halogen atom may Include, for example, a 
chlorine atom and a bromine atom. Particularly preferred 
is a chlorine atom. . ^ ^ 

The alkyl group represented by R may preferably be 
those having 1 to 32 carbon atoms; the alkenyl group and 
the alkynyl group, each having 2 to 32 carbon atoms; the 
cycloalkyl group and the cycloalkenyl group, each having 3 
to 12 carbon atoms, particularly 5 to 7 carbon atoms. The 
alkyl group, the alkenyl group and the alkynyl group each 
may be of straight chain structure or branched structure. 

Also, these alkyl group, alkenyl group, alkynyl 
group, cycloalkyl group and cycloalkenyl group each may 
have a substituent including, for example, an aryl, a 
cyano, a halogen atom, a heterocyclic ring, a cycloalkyl, 
a cycloalkenyl, a spiro compound residual group, a bridged 
hydrocarbon compound residual group, and besides these, 
those which are substituted through a carbonyl group such 
as an acyl, a carboxyl, a carbamoyl, an alkoxycarbonyl and 
an aryloxycarbonyl, and those which are substituted 
through a hetero atom {specifically, those which are 
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substituted through an oxygen atoB such as a hydroxyl. an 
alkoxy. an aryloxy. a heterocyclic oxy. a slloxy. an 
acyloxy and a carba^oyloxy . those which are substituted 
through a nitrogen atom such as a nltro, an amino 
(including a diallcylamino, etc.). a sulfaiaoyl amino, an 
alkoxycarbonylamino. an ary loxycarbony lamino . an 
acylamino, a sulfonamide, an Imide and a ureido. those 
which are substituted through a sulfur atom such as an 
alkylthio. an arylthio. a heterocyclic thio. a sulfonyl. a 
sulfinyl and a sulfamoyl and those which are substituted 
through a phosphorus atom such as a phosphonyl. etc). 

More specifically, they include, for example, a 
methyl group, an ethyl group, an Isopropyl group, a t- 
butyl group, a pentadecyl group, a heptadecyl group, a 1- 
hexylnonyl group, a i , 1 .-dlpentylnonyl group, a 2-chloro-t- 
butyl group, a tri-f luoromethyl group, a 1-ethoxytrldecyl 
group, a i-methoxy isopropyl group, an ethyl 
.ethanesulfonyl group, a methyl 2 . 4-di-t-amylf enoxy group, 
an anilino group, a l-phenyllsopropyl group, a 3-m- 
butanesulfonaminophenoxypropyl group, a 3-4'-{ot-t4" (p- 
hydroxybenzenesulfonyl)phenoxy]dodecanoylamlno}phenyl- 

propyl group, a 3-{4'-t«-(2" ,4••-di-t-amylphenoxy)- 
butanamide]phenyl}propyl group, a 4-Ctf-{o- 
chlorophenoxy)tetradecanamidophnoxy3propyl group, an allyl 

group, a cyclopentyl group, a cyclohexyl group, etc. 
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The aryl group represented by H is preferably a 
phenyl group, and may have a substitutent (for example, an 
alkyl group, an alkoxy group, an acylamlno group, etc.). 

More specifically, It may include a phenyl group, a 

4-t-butylphenyl group, a 2 , 4-dl-t-amylphenyl group, a 4- 

tetradecanamldophenyl group, a hexadicyloxyphenyl group, a 

4 '-ta-(4"-t-butylphenoxy)tetradecanaaido}phenyl group, 
etc. 

The heterocyclic group represented by R is 
preferably one having 6- to 7-members, which may be 
substituted or condensated* More specifically, it may 
include a 2-furyl group, a 2-thienyl group, a 2- 
pyrimidlnyl group, a 2-benzothiazolyl group, etc. 

The acyl group represented by R may include, for 
example, alkylcarbonyl groups such as an acetyl group, a 
phenyl acetyl group, a dodecanoyl group and an <r-2,4-di-t- 
amylphenoxybutanoyl group; arylcarbonyl groups such as a 
benzoyl group, a 3-pentadecyloxybenzoyl group and a p- 
chlorobenzoyl group; etc. 

The sulfonyl group represented by R may include 
alkylsulfonyl groups such as a methylsulf onyl group and a 
dodecylsulfonyl group; arylsufonyl groups such as a 
benzenesulfonyl group and a p-toluenesulf onyl group; etc. 

The sulfinyl group represented by R may include 
alkylsulf inyl groups such as an ethylsulf inyl group, an 
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octylsulflnyl group and a S-phenoxybutylsulf Inyl group; 

arylsulflnyl groups such as a phenylsulf inyl group, a a- 

pentadecylphenylsulflnyl group; etc. 

The phosphonyl group represented by R may Include 

alkylsulfonyl groups such as a butyloctylphosphonyl group, 

alkoxyphosphonyl groups such as an octyloxy phosphonyl 

group, aryloxyphosphonyl groups such as a 

phenoxyphosphonyl group, arylphosphonyl groups such as a 

phenylphosphonyl group, etc. 

The carbamoyl group represented by R may be 

substituted with an alkyl group, an aryl group 
(preferably, a phenyl group), etc., and may include, for 
example, an N-methylcarbamoyl group, an N,N- 
dibutylcarbamoyl group, an N-( ethyl 2- 
pentadecyloctyl) carbamoyl group, an N-ethyl-N- 
dodecylcarbamoyl group, an N-{ 3~{ 2 , 4-di-t- 
amylphenoxy)propyll carbamoyl group, etc. 

The sulfamoyl group represented by R may be 
substituted with an alkyl group, an aryl group (preferably 
a phenyl group), etc., and may include, for example, an N- 
propylsulfamoyl group, an K,N-diethylsulf amoyl group, an N- 
(2-pentadecyloxyethyl) sulfamoyl group, an N-ethyl-N- 
dodecylsulf amoyl group, an N-phenyl sulfamoyl group, etc. 

The spiro compound residual group represented by R 
may Include, for example, spiro[3.3]heptan-l-yl, etc. 
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The bridged hydrocabon compound residual group may 
Include, for example, blcyclo[2.2.1]heptan-l-yl, 
tricyclor3,3 • 1 . 1^' 'jdecan-l-yl , 7, T-dimethyl-dl- 
blcyclotZ . 2 . l]heptan-l-yl , etc. 

The alkoxy group represented by R may be further 
substituted with those mentioned as the substituents for 
the above alkyl group, and may include, for example, a 
methoxy group, a propoxy group, a 2-ethoxyethoxy group, a 
pentadecyloxy group, a 2-dodecyloxyethoxy group, a 
phenethyloxyethoxy group, etc. 

The aryloxy group represented by R Is preferably a 
phenyloxy, wherein the aryl nucleus may be further 
substituted with those mentioned as the substituents for 
the above aryl group, and may include, for example, a 
phenoxy group, a p-t-butylpohenoxy group, a m- 
pentadecylphenoxy group, etc. 

The heterocyclic oxy group represented by R is 
preferably one having 5- to 7-members, wherein the 
heterocyclic ring may further have a substituent, and may 
include, for example, a 3,4,5,6'-tetrahydropyranyl-2-oxy 
group, a l-phenyltetrazole-5-oxy group, etc. 

The siloxy group represented by R may further be 
substituted with an alkyl group, etc, and may include, 
for example, a trimethylslloxy group, a trlethylsiloxy 
group, a dlmethylbutylsiloxy group, etc. 
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The acyloxy group represented by R may include, for 
example, an alkylcarbonyloxy group, an arylcarbonyloxy 
group, etc., and may further have a substltutent to 
Include, specifically, an acetyloxy group, an «- 
chloroacetyloxy group, a benzoyloxy group, etc. 

The oarbamoyloxy group represented by R may be 
substituted with an alkyl group, an aryl group, etc.. and 
Bay include, for example, an H-ethylcarbamoyloxy group, an 
N.N-diethylcarbamoyloxy group, an N-phenylcarbamoyloxy 
group* etc. 

The amino group represented by R may be substituted 
with an alkyl group, an aryl group (preferably, a phenyl 
group), and may include, for example, an ethylamino group, 
an anilino group, a a-chloroanilino group, a 3- 
pentadecyloxycarbonylanilino group, a 2-chloro-5- 
hexadecanamidoanilino group, etc. 

The acylamino group represented by R may include an 
alkylcarbonylamino group, an arylcarbonylamino group 
(preferably, a phenylcarbonylamlno group), etc., and may 
further have a substituent to include, specifically, an 
acetoamide group, an it-ethylpropaneamide group, an N- 
phenylacetoamide group, a dodecanamide group, a 2,4-di-t- 
amylphenoxyacetoamlde group, an ff-3-t-butyl-4- 
hydroxyphenoxybutaneamide group, etc. 

The sulfonamide group represented by R may include 
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an alkylsulfonylaiulno group, an arylsulf onylamlno group, 
and may further have a substltuent. It specifically may 
Include, a methylsulf onylamlno group, a 

pentadecylsulf onylamlno group, a benzenesulfonamide group, 
a p-toluensulf onamlde, a 2-methoxy-5-t- 
amylbenzensulfonamide group, etc. 

The Imlde group represented by R may be of open 
chain structure or cyclic structure, or may have a 
substltuent to include, for example, a succlnimlde group, 
a 3-heptadecylsuccinlmlde, a phthallmlde group, a 
glut al imlde group, etc. 

The ur el do group represented by H may be substituted 
with an alkyl group, an aryl group (preferably, a phenyl 
group), etc., and may include, for example, an N- 
ethylureldo group, an N-ethyl-N-decylureido group, an N- 
phenylureldo group, an N-p-tolylureldo group, etc. 

The sulfamoylamino group represented by R may be 
substituted with an alkyl group or an aryl group 
(preferably, a phenyl group), etc., and may Include, for 
example, an N,N-dlbutylsulf amoylamlno group, an N-^ 
methylsulf amoylamlno group, an N-phenylsulf amoylamlno 
group, etc. 

The alkoxycarbonylamlno group represented by R may 
further have a substltuent, and may include, for example, 
a methoxycarbonylamino group, a methoxyethoxycarbonylamlno 
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group, an octadecyloxycarbonylamino group, etc. 

The aryloxycarbonylaaino group represented by R may 
have a aubstltuent, and »ay include, for example, a 
phenoxycarbonylamino group, a 4-methylphenoxycarbonylamino 

group, etc. 

The alkoxycarbonyl group represented by R may 
further have a substituent, and may include, for example, 
a methoxycarbonyl group, a butyloxycarbonyl group, a 
dodecyloxycarbonyl group, an octadecyloxycarbonyl group, 
an ethoxymethoxycarbonyloxy group, a benzyloxyoarbonyl 
group , etc . 

The aryloxycarbonyl group represented by R may 
further have a substituent, and may include, for example, 
a phenoxycarbonyl group, a p-chlorophenoxycarbonyl group, 
an m-pentadecyloxyphenoxycarbonyl group, etc. 

The alkylthio group represented by R may further 
have a substituent, and may include, for example, an 
ethylthio group, a dodecylthio group, an octadecylthio 
group, a phenethylthio group, a 3-phenoxypropylthio group, 
etc. 

The arylthlo group represented by R is preferably a 
phenylthio group which nay further have a substituent, and 
may Include, for example, a phenylthio group, a p- 
methoxyphenylthio group, a 2-t-octylphenylthio group, a 3- 
octadecylphenylthio group, a 2-carboxyphenylthio group, a 



02441 60 



- 19 - 

p-acetoamlnophenylthlo group, etc. 

The heterocyclic thlo group represented by R Is 
preferably a heterocyclic thlo group of 6 to 7 members, 
and may further have a condensed ring or may have a 
substltuent. It may include, for example, a 2-pyrldylthlo 
group, a 2-benzothla2olylthio group, a 2 ,4-dlphenoxy-l , 3 , 5- 
trlazole-6-thio group, etc. 

The substltuent represented by X, which Is 
ellmlnable through the reaction with an oxidized product 
of a color developing agent, nay include, for example, a 
halogen atom (such as a chlorine atom, a bromine atom and 
a fluorine atom), and also groups whl-h are substituted 
through a carbon atom, an oxygen atom, a sulfur atom or a 
nitrogen atom. 

The groups which are substituted through a carbon 
atom may Include a carboxyl group, and also, for example, 
a group represented by the general formula: 




wherein R' is same as defined for the above R, Z' is 
same as defined for the above Z? and R^' and R^' 
each represent a hydrogen atom, an aryl group, an 
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alkyl group or a heterocyclic group, 
a hydroxymethyl group and a triphenylmethyl group. 

The groups which are substituted through an oxygen 
atoB may include/for example, an alkoxy group, aryloxy 
group, heterocyclic oxy group, an acyloxy group, a 
sulfonyloxy group, an alkoxycarbonyloxy group, an 
aryloxycarbonyloxy group, an alkyloxaryloxy group, an 
alkoxyoxary loxy group , . etc . 

The above alkoxy group may further have a 
substituent Including, for example, an ethoxy group, a 2- 
phenoxyethoxy group, 2-cyanoethoxy group, a phenethyloxy 
group, a p-chlorobenzyloxy group, etc. 

The above aryloxy group is preferably a phenoxy 
group, and the aryl group may further have a substituent. 
More specifically. It may include a phenoxy group, a 3- 
methylphenoxy group, a 3-dodecylphenoxy group, a 4- 
methanesulfonamldephenoxy group, a 4-[ar-(3'- 
pentadeoylphenoxy)butanamido]phenoxy group, a 
hexadecylcarbamoylmethoxy group, a 4-cyanophenoxy group, a 
4-fflethanesulfonylphenoxy group, a 1-naphthyloxy group, a p- 
methoxyphenoxy group, etc. 

The above heterocyclic oxy group is preferably a 
heterocyclic oxy group of 5 to 7 members, or may be of 
condensed ring, or may have a substituent. Specifically, 
it may include a 1-phenyltetrazolyloxy group, a 2- 
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benzothlazolyloxy group, etc. 

The above acyloxy group may Include, for example, 
alkylcarbonyloxy groups such as an acetoxy group and 
butanoloxy group, and alkenylcarbonyloxy groups such as a 
clnnamoyloxy group, and arylcarbonyloxy groups such as a 
benzoyloxy group. 

The above sulfonyloxy group may Include, for 
example, a butanesulf onyloxy group and methanesulf onyloxy 
group. 

The above alkoxycarbonyloxy group may Include, for 
example, an ethoxycarbonyloxy group and a 
benzyloxycarbonyoxy group. 

The above aryloxycarbonyloxy group may include a 
phenoxy car bony loxy group, etc. 

The above alkyloxalyloxy group may Include, for 
example, a methyloxalyloxy group. 

The above alkoxyoxalyloxy group may Include an 
ethoxyoxalyloxy group, etc. 

The group which is substituted through a sulfur atom 
may Include, for example, an alkylthlo group, an arylthio 
group, a heterocyclic thio group and an 
alkyloxythiocarbonylthio group. 

The above alkylthio group may include a butylthio 
group, a 2-cyanoethylthio group, a phenethylthlo group, a 
benzylthio group, etc. 
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The above arylthio group may include a phenylthlo 
group, a 4->nethanesulf onamldephenylthio group, a 4- 

dodecylphenethylthio group, a 4- 
nonafluoropentanamldephenytbyathio group, a 4- 
carboKyphenylthio group, a 2-ethoxy-5-t-butylphenylthlo 

group, etc. 

The above beterooyollo thlo group may include, for 
example, a 1-phenyl-l , 2 ,3,4-tetrazolyl-6-thio group, a 2- 

benzothlazolylthio group, etc. 

The above alkyloxythiocarbonylthio group may Include 

a dodecyloxythlocarbonylthlo group, etc. 

The group which is substituted through a nitrogen 

atom may Include, for example, a group represented by the 
general formula: 

in this formula. R*' and R^' each represent a hydrogen 
atom, an alkyl group, an aryl group, a heterocyclic group, 
a sulfamoyl group, a carbamoyl group, an acyl group, a 
sulfonyl group, an aryloxycarbonyl group or an 
alkoxycarbonyl group, and R*' and R^' may be bonded to 
each other to form a heterocyclic ring, provided that R* 
and R^' each are not a hydrogen atom at the same time. 

The above alkyl group may be of straight chain or 
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branched one, and is preferably one having 1 to 2 2 carbon 

atoms* Also, this alkyi group xaay have a substituent which 

may Include, for example, an aryl group, an alkoxy group, 

an aryloxy group, an alkylthlo group, an arylthlo group, 

an alkylamino group, arylamlno group, an acylamlno group, 

a sulfonamide group, an imino group, an acyl group, an 

alkylsulfonyl group, an arylsulfonyl group, a carbamoyl 

group, a sulfamoyl group, an alkoxycarbonyl group, an 

alkyloxycarbonylamino group, an aryoxycarbonylamlno group, 

a hydroxyl group, a carboxyl group, a cyano group and a 

halogen atom. The alkyl group may specifically Include, 

for example, an ethyl group, an octyl group, a 2- 

ethylhexyl group and 2-chloroethyl group. 

4 * 6 * 

The aryl group represented by R or R is 

preferably one having 6 to 32 carbon atoms, in particular, 

a phenyl group and a naphthyl group, wherein the aryl 

group may have a substituent which may include those 

mentioned as the substituents for the alkyl group 

4 • 5 » 

represented by the above R or R . This aryl group may 

specifically include, for example, a phenyl group, a 1- 

naphthyl group and a 4-methylsulf onylphenyl group • 

4 ' 5 ' 

The heterocyclic group represented by R or R is 
preferably of 5 to 6 members, or may be of condensed ring, 
or may have a substituent. Specifically, it may include a 
2-furyl group, a 2-quinolyl group, a 2-pyrimldyl group, a 
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2-benzotblazolyl group, a 2-pyrldyl group, etc. 

The sulfamoyl group represented by R or R may 
Include an K-alkylsulfaaoyl group, an N,N-dl alkyl sulfamoyl 
group, N-arylsulfamoyl group, an N,N-diarylsufamoyl group, 
etc., and the alkyl group and the aryl group of these may 
have the substltucnt mentioned for the above alkyl group 
and aryl group. The sulfamoyl group may specifically 
include, for example, an N.N-diehtylsulfamoyl group, an N- 
methylsulfamoyl group, H-dodecyl sulfamoyl group and an N-p- 
tolylsulfamoyl group. 

4 ' 5 ' 

The carbamoyl group represented by R or R may 
Include an N-alkylcarbamoyl group, an N.N-dlalkylcarbamoyl 
group, an N-arylcarbamoyl group, an H,N-diarylcarbamoyl 
group, etc., and the alkyl group and the aryl group of 
these may have the substltuent mentioned for the above 
alkyl group and aryl group. The carbamoyl group may 
specifically Include, for example, an N, N-dlethylcarbaaoyl 
group, an N-methylcarbamoyl group, an H-dodecylcarbamoyl 
group, N-p-cyanophenylcarbamoyl group and N-p- 
tolylcarbamoyl group. 

4 ' 5 ' 

The acyl group represented by R or R may 
include, for example, an alkylcarbonyl group, an 
arylcarbonyl group and a heterocyclic carbonyl group, and 
the alkyl group, the aryl group and the heterocyclic group 
each may have a substltuent. The acyl group may 
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specifically Include, for example, a hexaf luorobutanoyl 
group, 2 , 3 , 4 , 5 , 6-pentaf luorobenzoyl group, an acety group, 
a benzoyl group, a naphthoel group, a 2-f urylcarbonyl 
group, etc. 

The sulfonyl group represented by R^' or R^' may 
Include an alkylsulf onyl group, an arylsulfonyl group and 
a heterocyclic sulfonyl group, and may have a substltuent. 

Specifically, it may include, for example, an 
ethanesulfonyl group, a benzenesulf onyl group, an 
octanesulfonyl group, a naphthalenesulf onyl group, a p- 
chlorobenzenesulfonyl group, etc. 

The aryloxycarbonyl group represented by ' or R^* 
may have as a substituent those mentioned for the above 
aryl group. Specifically, it may include a 
phenoxycarbonyl group, etc. 

The alkoxycarbonyl group represented by R^ ' or R^' 
may have the substltuent mentioned for the above alkyl 
group, and specifically may Include a methoxycarbonyl 
group, a dodecyloxycarbonyl group, a benzyloxycarbonyl 
group, etc. 

The heterocyclic ring to be formed by bonding of R^ ' 
5 * 

and R is preferably of 5 to 6 members, and may be 
saturated or unsaturated, may be aromatic or non-aromatic, 
or may be of a condensed ring. This heterocyclic ring may 
include, for example, an N-phthalimide group, an N~ 
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succlnimide group, a *-N-urazolyl group, a l-H-hydantoinyl 
group. 3-N-2.4-dloKOOxazolydinya group, a 2-N-l . l-dloxo-3- 
(2H)-oxo-l . 2-benzthlazolyl group, a 1-pyrolyl group, a 1- 
pyrolidlnyl group, a l-pyrazolyl group, a 1-pyrazolydlnyl 
group, a l-plpelidinyl group, a 1-pyrollnyl group, a 1- 
imidazolyl group, a l-imidazolinyl group, a l>lndolyl 
group, l-lsolndolinyl group, a 2-i8oindolyl group, a 2- 
isolndoimyl group, a i-benzotriazolyl group, a 1- 
benzolBidazolyl group, a i-<l,2.4-triazolyl) group, a 1- 
(1.2.3-trlazolyl) group, a i.(1.2.3,4-tetrazoayl) group, 
an H-morphoimyl group, a i.2.3.4-tetrahydroquinolyl 
group, a 2-oxo-l-pyrrolidinyl group, a 2-lH-pyr roll done 
group, a phthaladione group, a 2-oxo-l-plperidlnyl group, 
etc.. and these heterocyclic groups each aay be 
substituted with an alkyl group, an aryl group, an 
alkyloxy group, an aryloxy group, an acyl group, a 
sulfonyl group, an alkylamino group, an arylaaino group, 
an acylamino group, a sulfonamlno group, a carbamoyl 
group, a sulfamoyl group, an alkylthio group, an arylthio 
group, a ureido group, an alkoxycarbonyl group, an 
aryloxycarbonyl group, an imide group, a nitro group, a 
cyano group, a carboxyl group, a halogen atom. etc. 

The nitrogen-containing heterocyclic ring to be 
formed by Z or Z' may Include a pyrazole ring, an 
imidazole ring, a trlazole ring, a tetrazole ring. etc.. 
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and the substltuent which the above rings each may have 
Include those mentioned for the above R. 

1 8 

When the substituents (for example, R, R to R ) on 
the heterocyclic rings in General Formula (I) and General 
Formulas (II) to (VIII) shown herelnbelow have a moiety 
of: 



wherein R**i X and Z" each have the same meaning as 

R, X, and Z in General Formula (I), 
a so-called bis-body type coupler Is formed, which may be 
Included in the present invention as a matter of course. 
Also, on the rings formed by Z, Z», Z" and the later- 
mentioned Z^, other rings (for example, a cycloalkene of 5 

to 7 members) may be further condensed. For Instance, in 

5 6 

General Formula (V), R and R may be, and, in General 

7 8 

Formula (VI), R and R may be bonded to each other to 
form a ring (for example, a 5- to 7- membered cycloalkene, 
benzene) . 

The coupler represented by General Formula (I) may, 
more specifically, be represented, for example, by General 
Formulas (II) to {VII ) shown below: 




Z 
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General Formula (II) 



General Formula (III) 



General Formula (IV) 



General Formula (V) 



General Formula (VI) 
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General Formula (VII) 




In the above General Formulas (II) to (VII), R"^ to 
R and X each have the same meaning as R and X mentioned 
before. 

Also, what is most preferable in General Formula (I) 
is one represented by General Formula (VIII) shown below: 
General Formula (VIII) 



wherein R , X and Z each have the same meaning as 

R, X and Z in General Formula (I). 

Of the magenta couplers represented by the above 
General Formulas (II) to (VII), particularly preferred is 
the magenta coupler represented by General Formula (II). 

As for the substituents on the heterocyclic rings in 
General Formula (I) to (VIII), it is preferable for R, in 
the case of General Formula (I), and for R*^, in the cases 
of General Formulas (II) to (VIII), to each satisfy the 
condition 1 shown below, and it is further preferable to 
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satisfy the conditions 1 and 2 shown below, and it Is 
particularly preferable to satisfy the conditions 1, 2 and 
3 shown below: 

condition 1: A root atom directly bonded to the 

heterocyclic ring Is a carbon atom. 

Condition 2: Only one hydrogen atom is bonded to the 

above carbon at on, or not bonded thereto 
at all. 

Condition 3: All of the bonds between the carbon atoB 

and atoms adjoining thereto are in single 
bonding. 

Substltuents most preferable as the substituents R 
and R* in the above heterocyclic rings Include those 
represented by General Formula (IX) shown below: 
General Formula (IX} 

R^ 

R^°-i- 

In the above formula. R^, R^° and r" each represent 
a hydrogen atom, a halogen atom, an alkyl group, a 
cycloalkyl group, an alkenyl group, a cycloalkenyl group, 
an alkynyl group, an aryl group, a heterocyclic group, an 
acyl group, a sulfonyl group, a sulflnyl group, a 
phosphonyl group, a carbamoyl group, a sulfamoyl group, a 
cyano group, a spiro compound residual group, a bridged 
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hydrocarbon compound residual group, an alkoxy group, an 
aryloxy group, a heterocyclic oxy group, a slloxy group, 
an acyloxy group, a carbamoyloxy group, an amino group, an 
acylamlno group, a sulfonamide group, an 1ml de group, a 
ureldo group, a sulf amoylamlno group, an 
alkoxycarbonylamlno group, an aryloxycarbonylamlno group, 
an alkoxycarbonyl group, an aryloxycarbonyl group, an 

alkylthlo group, an arylthlo group, a heterocyclic thlo 

9 10 11 
group; and at least two of R , R and R are not 

hydrogen atoms. 

Two substltuents In the above R*^^ and R^^, for 

9 10 

example, R and R , may be bonded to form a saturated or 

unsaturated ring (for example, a cycloalkane, a 

1 1 

cycloalkene, a heterocyclic ring}, or R may be further 
bonded to this ring to form a residue of a bridged 
hydrocarbon compound. 

The groups represented by R^ to R^^ may have a 
substltuent, and examples of the groups represented by R^ 
to R^^ and the substltuents these groups may have, may 
Include the specific examples and the substltuents 
mentioned for the group represented by R In General 
Formula ( I ) . 
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Also, examples of the ring to be formed by bonding, 
for instance, of and and the residue of bridged 
hydrocarbon compound to be formed by to r". and also 
the substltuents which this ring may have, may Include the 
specific examples and the substltuents mentioned for the 
oycloalkyl. the cycloalkenyl and the residue of 
heterocyclic bridged hydrocarbon compound which are 
represented by R In the above General Formula (I), 
in General Formula (X), preferable are; 

<1) the case where two of R^ to r" are each an alkyl 

group; and 

(ii) the case where one of R® to r". for example, r" Is 

a hydrogen atom, and the other two. R^ and r" are bonded 
to form a cycloalkyl together with the carbon atoms at the 
root . 

Further preferable In the case (1) Is the case where 
two of R^ to R^^ are each an alkyl group, and the other 
one is a hydrogen atom or an alkyl group. 

Here, the alkyl and the cycloalkyl each may further 
have a substituent. and examples of the alkyl. the 
cycloalkyl and the substltuents of these may Include those 
for the alkyl. the cycloalkyl and the substltuents of 
these which are represented by R in the above General 
Formula (I) • 
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The substivuents which the ring to be formed by Z In 
General Foriaula (I) and the ring to be formed by In 
General Formula (VIII) may have, and the substltuents 
to R in General Formulas (II) to (VI), are preferably 
those represented by General Formula (X) shown below: 
General Formula (X) 

1 2 
-R-^-SO^-R 

wherein R represents an alkylene group, R 
represents an alkyl group, a cycloalkyl group or an 
aryl group. 

The alkylene represented by R^ preferably has 2 or 
more, and more preferably 3 to 6 carb,>n atoms at the 
straight chain portion, and may be of straight chain or 
branched structure. Also, this alkylene may have a 
substltuent. 

Examples of such substltuent may Include those shown 
as the substltuents which the alkyl group when R In 
General Formula (I) may have. 

Preferable substltuents may Include a phenyl. 

Preferable examples for the alkylene represented by 
R^ are shown below: 

-CH^CH^CHg-, -CHGH^CH^-, -CHCHjCH^-, -CH^CH^CH-, 

^2«5 ^^Hi5 
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-CHjCHjCH-. -CHjCHjCHgCHj-r -CH^CH^CHgCH-, 



-CHCHjCHj-. -C-CH2CH2- 



6 



C«3 



The alkyl group represented by R may be of straight 
chain or branched structure. 

Specifically, it may include methyl, ethyl, propyl. 
Iso-propyl. butyl, 2-ethylhexyl , octyl, dodecyl, 
tetradecyl, hexadecyl, octadecyl, 2-hexyldecyl , etc. 

The cycloalkyl group represented by R is preferably 
of 5 to 6 members, and may include, for example, a 
cyclohexyl group. 

The alkyl group and the cycloalkyl group represented 
by R^ may each have a substituent including, for example, 
those exemplified as the substituents for the above R^. 

The aryl group represented by R may specifically 
include a phenyl group and a naphthyl group. The aryl 
group may have a substituent. Such a substituent may 
include, for example, a straight chain or branched alkyl 
group, and besides, those exemplified as the substituents 
for the above R^ . 

Also, when there are two or more substituents. they 
may be the same or different substituents. 
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Particularly preferable in the compounds represented 
by General Formula (I) are those represented by General 
Formula {XI ) shown below: 
General Formula (KI) 

X H 
N — N ILr'-SOj-R' 

wherein R and X each have the same meaning as R and 
X In General Formula (I), and R^ and each have 
the same meaning as R* and R^ In General Formula 
(X) . 

Specif lea examples of. the compounds used In the 
present Invention are shown below: 
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I 

CzHs 



C4K9(l) 




C4H9 




C12H25 
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ca H 

N— N— JLCHCII2SO2C18II31 
CH3 



8 



H 



I I N 

N— -N — ^CCH^CHaSO^C.slla, 

CHa 



- 38 - 



02441 60 




* 02441 60 

- 39 - 



13 



14 



CII 



Cil H 

H — N U-C-CH8CH8$0»-<(_)>-0CiaH 



CH, 



I 

CHa 



H 



1i T N 

N_N— ll-(Cll2)30-^^C5Hii(l) 



15 



Cjl H 

N — N — ^ C -CH2SC18H37 



16 



Cfl H 




N — N — (CH2 )3 -^^NHCOCHO-^^CsHi 1 ( t ) 



I 

C2H5 
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N— N— IL-(CH2)3-<Q^NHS02n(^jj 



20 



CA H 
H — H ^C-rh. 



21 



0 



S H 

N_N— iL/^ CsHiiCt) 

NHC0(CH2)30--fVc5Hi,(t) 




22 



Cfi H 



N — N--iL(CH2)3-^NHC0(CH,)30-^C5Hiat) 



i 

- 42 - 
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s 



Cft H 

CH3 ^^""^Tm jL(CHa)3O-NHC0CH20 -O-^^"**^'^ 



CH3 JL .H>. CsHiid) 



.25 



CHS ' ||J_(|_Jl-(C»2)2H^NHCOCH0-^C5H„(l) 
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26 

Cfi H 



CH3 N_^__ll_(CH2)2-^yNHCOCllO'^-C5Hii(t) 



CH 
/\ 
CHs CHs 



27 



Cfl H 

)ch-|PY N < 

N — N — ^(CHi )3-^-NHCOC;iO^^-CsH, i ( t ) 

CtHts 



Clla 



28 



ca H 

^CH-li Y N 

CHa'' — ll-(CH2)3-^Q-NHC0CH0-^3~^°2"O"°" 

C10H21 



29 



Cil H 
CH3 . X 



NHCOCHO-^J-OH 

Cl2li25 



- 44 - 
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^-^r H 



I 

C4H8 



31 



Br H 
CH3^ A/'^^N 

CH3 ^ H — N ---«1-(CH2 )3-0-'*"^°P'0-*^"^°'^*"' 

C12H2S 



32 



CJl H 
CH3^ >L/Nv^ 

CH3 ''^ H—N— l^(CH2)3-0'""^°'"0'°^"^" 



33 



ca H 

CH3 ^ H_N— "-(CH2)3-0'""^°'^*^"" 
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CH3 

CH3 H— N— ^^CH3 

/ ^HHCOCHO 
• CH3 I 



s 



38 

ca H 



. C=Hn(t) 
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40 



41 



42 



43 



Cfl H 
CH3 . Xy^^ 
^CH-lfV N 



'Cft H 

CH3^ H— N— ^CHCHjSOaCieHjT 

CHs 



Cll H 

CH3 ^ N— N— "-C-CH2SC18H37 

I 

CH3 



CJl H 

CHa-^ H_N-^HHC0(CHa)3-0-^_yC5H,i(t) 
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I 

- 53 -, 
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Cll 




H 



.1 "I N 

N— N "-CHjCHjClJSOjC, jHzs 

I 

C7H1 s 



64 



CH, 



H 



N— N ^ CHCH2CHtS0a-<(jP> 



65 
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70 



Cll H 

>CH-|PY 
CH, S-CHCHjCHjSOjCHss 

C2H5 



\ 
N 



71 



0 



Y H 

,>nfY 



\ 

N 



H — N i^CHClUCHsSOrC.BHsj 



Br H 

CH 



>H-rrV r-x 
CH, SLcHCH,CH8S02CH2-<^J^NHC00C,H,, 

CH3 ~ 



72 



CH H 
>CH-rrY \ 

m.^ '.' N riiru ru on nu r.u c-n //\\ 



CH/ LciICHzCHrSOzCHjCHzSO, 

CaH- 



OCH.T 
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NHSOjN <^ 



CHi 



>-(iY 



CH: 



CH/ ({— iJ S-CHCHaCHjSOsC.aHsT 





I 
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77 



Cfi H 

CH3 . A^*^^ CJl 




NHSO; 



CH3 



Br H 



^-ns — "-NUH2CHC4H9)a 



I 



\78 
A 

V 



79 \ 



CHs 
CHs 



Cfi H 



CK 




N — N — "-sCeHg. 



CHs 



Cfi H 



CH 




N— N — 'L.sOjCibHst 
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80 

OCB2CONBCH2CH2OCH3 

CsHii(t) 

CHs M— i— JL(CH2)s-^^NBCOCH0-^J>-C8Hii(t) 



I 

C2H5 



81 



OCH2CH2SO2CH3 

C2Hs 



82 



CH3 ^ H— M— ^(CH2)3-<0^""'^°^"°"W^^»""^^^ 



1 

C2HS 



83 

CJl 



C2Hi'^"|L.^-J-(cH,)3-<Q>-NHC0CH0--^-C5Hi,<t) 



I 

C«H5 
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CbHi I 



>CH 




CHCHjCHaSOaCjHt 



CjHs 
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88 

Cil H 



I 

C4H9 



89 

Cil H 



6 



90 

ca H 



91 

Cil H 



-(CH2)s 

HHS02-<^^0Ci2Ha! 



N— N— "-(CH2)3-C=/ 



0244160 

- 61 - 




02441 60 



- 62 - 



97 



C£ H 




I 

N— N — ^(CH2)30 



\C15H31 



98 

Cll 



Cfla M — H— ^CHCHsCHzSOjCbH,, 

I 



99 

CH H 



100 

ca H 



X/N^ CsHuCt) 



C2H 



5 
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101 

Cfi H 

(t)C4H9-rV"'N 

N— N — "-(CH2)3-^KNHC0CHO-^^C5Hii(t) 

C4H9 

102 

Cil H 

(t)C4H9-TrV^N * C^Mt) 

N — N — "-(CH2)3-^^NHC0CH0-^^C4H9(t) 



I 

C4H9 



103 

Cfi H 



104 



Cil H 

(t)C4Hg-|f\^'^^N 

N — N — L {CH2 )3-^-NHC0CH0-Q-S02 

C12H25 

105 

ca H 

(t)C4H9 /C4H9(l) 

N— n--^(CH2)3-^kNHC0CH(>^-0H 
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CeHi3 
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113 
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(t)C4H9f^^ N 




C15H31 
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N— N — ^CHCHjSCieHsT 
I 
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O 



H 
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N— N — "^CHCHaSOaCisHs? 

CHs 



CJl H 

(t)C4H9-|fS^^N 

H—H — "-CHC12H25 

OC3H5 
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N— N— il-(cH2)3.^-NHS02-Q-0Ci2H25 
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119 
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N — N— "-(CHah^Q-NHSOa-O 

120 
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N — N— "-(CH2)3-^-NHC0CHCH2S02-O^0C„H25 



I 

CH3 

121 



Cil H 



N— N— -lL(cHj)3./^NHC0CHCH2SC,2H25 

CH3 
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131 
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CsHi.Ct) 



ca 
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{j \^ jL CHCHjCHaSOsC, .Ha 7 



Cfi 




H 



(t)C4H,-fr"Y"^N /C.H.7 
H_-H Il-CHCHaCHaSOaCHsCH 

CH, 



(DC^H, 



J_C-CH2CH2S02Cl2H25 
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N— N— li-i-CH.CIUSO.CH^ClT^'"" 
CH ^CsHjD 

134 




135 



N— N-iLscH^CHj-^NHCOCHO-Q^CsHt 1 ( t ) 

C2H5 



I N-N-JL(CH,)3^NHC0CH0 -O-CsHM(t) 



CH3 ^1 
136 ^^"^ 

137 



C2U50 

0 



' "-'<--^(CH2)3-QKNHC0CH0-^^C5Hu(t) 



CH3 
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140 
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HsC CHs 
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N— N — "-(CH2)3 -^^HHCOCHaO-^l^CBHud) 
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N— H— 1L(CH2)3 -^-NHCOCHO-^^CsHud) 

C2H5 

142 
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• N— N— JL-Q^NHCOCHO-hQ^OH 
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>NBCOCH0-< Vc-H 
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-OCHCONH 
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Syntheses of the above couplers can be carried out 
by aaklng reference to Journal of the Chemical Society, 
Perkln I, 1977, pp 2047-2052, U.S. Patent No. 3,725,067 
and Japanese Patent O.P.I. Publications No. 99437/1984, 
Ho. 42045/1983, No. 162548/1984, No. 171956/1984, No. 
33552/1985, No. 43659/1985, No. 172982/1985 and No. 
190779/1985, etc. 

The couplers of the present Invention can be used 

—3 

usually In the range of 1 x 10 mole to 1 mole, 
preferably 1 x lO"*^ to 8 x lO"^ mole, per 1 mole of sliver 
halide. 

The couplers of the present Invention can be also 
used in combination with magenta couplers of other kinds. 

Among magenta dye Image stabilizing agents, always 
used Is the compound represented by the foregoing General 
Formula (XII) having a morphollne ring or a thlomorphollne 
ring. Other magenta dye Image stabilizer used In 
combination with the morphollne or thlomorphollne type 
compound represented by the above General Formula (XII) Is 
at least one selected from the compound represented by the 
foregoing General Formula (Xllla) having a coumaran ring 
or chroman ring and the hydroxylndane type compound 
represented by the foregoing General Formula (Xlllb). 

Japanese Patent Applications No. 31297/1965 and No. 
85194/1985 disclose that the morphollne or thlomorphollne 



type coapound of the present invention, represented by the 
above General Formula (XII), Is effective for stabilizing 
the magenta dye image obtained from the magenta coupler of 
the present Invention. 

Japanese Patent Applications No, 280466/1967 and No. 
85195/1985 also disclose that the couaaran or chroman type 
compound of the present invention, represented by the 
above General Formula j(XIIIa}, is effective for 
stabilizing the magenta dye image obtained from the 
magenta coupler of the present invention. On the other 
hand, Japanese Patent Applications No. 25793/1985 and No. 
85193/1985 disclose that the hydroxyindane type compound 
of the present Invention, represented by the above General 
Formula (Xlllb) , is effective for stabilizing the magenta 
dye Image obtained from the magenta coupler of the present 
invention* 

However, none of the above respective publications 
disclose any effect achieved when the compound of Formula 
(XII) of the present invention and at least one selected 
from the compounds of General Formula (XI I la) and General 
Formula (Xlllb) of the present invention are used in 
combination, regarding the stabilization of the magenta 
dye image obtained from the magenta coupler of the present 
invention. 

As a result of intensive studies, the present 
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inventors have found that the stability to light, of the 
magenta dye l&age obtained from the magenta coupler of the 
present invention dramatically Increases when the compound 
of Formula (XII) of the present Invention and at least one 
selected from the compounds of General Formula (Xllla) and 
General Formula (Xlllb) of the present invention are used 
in combination together with the magenta coupler 
represented by General. Formula (I) of the present 
invention. 

Hereinafter, the compounds represented by the above 
General Formula (XII), General Formula (Xllla) and General 
Formula (Xlllb) are each referred to as the magenta dye 
image stabilizing agent of the present Invention or merely 
as the dye image stabilizing agent, unless particularly 
mentioned. 

The magenta coupler of the present invention and the 
magenta dye image stabilizing agent of the present 
invention, used in combination therewith, are both not 
only have an effect of preventing color fading by light, 
of the magenta dye image, but also have an effect of 
preventing color change by light. One kind of the 
compounds Is the morphollne or thlomorphollne type 
compound represented by General Formula (XII) shown below. 
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General Formula (XXI) 




In the formula, R represents an aliphatic group, a 
cycloalkyl group or an aryl group; and represents a 
group of nonmetallic atoms necessary for the formation of 
a morphollne ring or thiomorphollne ring together with a 
nitrogen atom. 

In General Formula (XII), represents an aliphatic 
group, a cycloalkyl group or an aryl group, and the 
aliphatic group represented by R^ may include, for 
example, an alkyl group, an alkenyl group and an alkynyl 
grpup, including those having a substituent. The alkyl 
group may include, for example, a methyl group, an ethyl 
group, a butyl group, an octyl group, a dodecyl group, a 
tetradecyl group, a hexadecyl group, etc. The alkenyl 
group may include, for example, ethenyl group, a propenyl 
group, etc., and the alkynyl group may include, for 
example, an ethynyl group, a propynyl group, etc. 

The cycloalkyl group represented by R^ may include a 
5- to 7-membered cycloalkyl group specifically including a 
cyclopentyl group, a cyclohexyl group, etc., which may 
have a substituent. 

The aryl group represented by R^ may include a 
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phenyl group and a naphthyl group, Including those having 
a Bubstituent. 

The heterocyclic group represented by may 
Include, for example, a 2-pyridyl group, a 4-plperidyl 
group, a 2-furyl group, a 2-thienyl group, a 2-pyrlaidinyl 
group, etc.. Including those having a substltuent. 

The substltuenta for the aliphatic group, the 
cycloalkyl group and the aryl group represented by may 
include an alkyl group, an aryl group, an alkoxy group, a 
carbonyl group, a carbamoyl group, an acylamino group, a 
sulfamoyl group, a sulfonamide group, a carbonyloxy group, 
an alkylsulfonyl group, an arylsulfonyl group, a hydroxy 1 
group, a heterocyclic group, an alkylthlo group, an 
arylthio group, etc., and these substituents may further 
have a substituent. 

In the above General Formula (XII), represents a 
group of nonmetallic atoms necessary for the formation of 
a morpholine ring or thlomorphollne ring together with a 
nitrogen atom, and the morpholine ring or thiomorphollne 
ring may have a substituent, which substltuent may 
include, for example, an alkyl group, a cycloalkyl group, 
an aryl group, a heterocyclic group, etc. 

Typical examples of the compound represented by the 
above General Formula (XII) are shown below, but the 
present invention is by no means limited by these. 
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The above aagenta dye image stabilizing agents of 
the present invention are commercially distributed in 
part, and available with ease. They may also include the 
compounds disclosed in Japanese Patent Applications No. 
31297/1985 and No. 85194/1985, and can be also synthesized 
according to a synthesis method disclosed therein- 

They can be also synthesized according to the 
following synthesis method. 

Synthesis Example 1 (Synthesis of Exemplary 

Compound A- 7) 
In 150 ml of ethyl acetate, 14 g of 4-(3- 
aminopropyl)morpholine and 30 g of 2 , 4-di-t-amlnophenoxy 
acetic acid chloride were dissolved with further addition 
of 10 ml of pyridine, and the solution was boiled under 
reflux for 5 hours. Crystals precipitated were removed by 
filtration, and the filtrate was evaporated under reduced 
pressure. Residues were recrystalized by use of methanol 
to obtain 21 g of white crystals. A nuclear magnetic 
resonance spectrum and a mass spectrum confirmed that 
obtained was the desired 4-{2-(2, 4-di-t-amylphenoxyacet- 
amide)ethyl} morpholine . 

Synthesis Example 2 (Synthesis of Exemplary 

Compound A-20) 
In 150 ml of ethanol, 11 g of thiomorpholine and 30 
g of hexadecyl bromide were dissolved, and thereafter 7 g 
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Of potassium hydroxide were added. The solution obtained 
was boiled under reflux for 5 hours, and then crystals 
precipitated were removed by filtration, and filtrate was 
evaporated under reduced pressure* Residues were 
recrystallzed by use of ethanol to obtain 18 g of white 
scaly crystals. 

A nuclear magnetic resonance spectrum and a mass 
spectrum both supported the structure of 4-hexadecylthlo- 
morphollne. 

In the present invention, In addition to the 
morphollne or thlomorphollne type compound represented by 
the above General Formula (XII) of the present Invention, 
at least one selected from the compound represented by 
General Formula (XI I la) shown below and the compound 
represented by General Formula (Xlllb) shown below is used 
In combination with the magenta coupler of the present 
Invention. 

The compound represented by General Formula (Xllla) 
Is a compound of coumaran or chroman type. 
General Formula (XII la) 



In the formula, R and R each represents a hydrogen 
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atom, a halogen atoo, an alkyl group, an alkenyl group, an 
alkoxy group, an alkenyloxy group, a hydroxy group, an 
aryl group, an aryloxy group, an acyl group, an acylamino 
group, an acyloxy group, a sulfonamide group, a cycloalkyl 
group, or an alkoxycarbonyl group; represents a 
hydrogen atom, an alkyi group, an alkenyl group, an aryl 
group, an acyl group, a cycloalkyl group or a heterocyclic 
group; and R* represents a hydrogen atom, a halogen atom, 
an alkyl group, an alkenyl group, an aryl group, an 
aryloxy group, an acyl group, an acylamlno group, an 
acyloxy group, a sulfonamide group, a cycloalkyl group or 
an alkoxycarbonyl group. 

The above-mentioned groups each may be substituted 
with other substituent which may Include, for example, an 
alkyl group, an alkenyl group, an alkoxy group, an aryloxy 
group, a hydroxyl group, an alkoxycarbonyl group, an 
aryloxycarbonyl group, an acylamlno group, a carbamoyl 
group, a sulfonamide group, a sulfamoyl group, etc. 

Also, and R* may be combined each other to form a 
5- or 6-membered ring. R^ and R* may also combined to 
form a methylenedloxy ring. 

represents a group of atoms necessary for the 
formation of a chroman or coumaran ring. 

The chroman or coumaran ring may be substituted with 
a halogen atom, an alkyl group, a cycloalkyl group, an 
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alkoxy group, an alkenyl group, an alkenyloxy group, a 
hydroxy 1 group, an aryl group, an aryloxy group or a 
heterocyclic group, or may further form a spiro ring. 

Of the compounds represented by General Formula 
(Xllla) , compounds most useful for the present invention 
are included in the compounds represented by General 
Formulas (XZVa), (XVa) , (XVIa) , (XVIIa) and (Xllla) . 
General Formula (XlVa). 




General Formula (XVIa) 
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General Formula (XVIla) 




General Formula (XVIIIa) 



1 1 




2 3 4 5 
R , R R and R in General Formulas (XlVa), (XVa) , 

(XVIa) , (XVIIa) and (XVIIIa) have the same meaning as 

those in the above General Formula (Xllla) , and R^, R^, 

8 9 10 11 
R , R R and R each represent a hydrogen atom, a 

halogen atom, an alkyl group, a cycloalkyl group, an 
alkoxy group, a hydroxyl group, an alkenyl group, an 
alkenyloxy group, an aryl group, an aryloxy group or a 
heterocyclic group. 

Also, R^ and R^ R^ and R^ R« and R®, R^ and R^°, 
and R^° and R^^ each may be cycllzed each other to form a 
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carbon ring, and such a carbon ring may be further 

substituted with an alkyl group • 

In the above General Formulas (XlVa) , (XVa), 

(XVIa) , (XVIIa) and (XVIIIa) , particularly useful 

compounds are those in which and are each a hydrogen 

atom, an alkyl group, an alkoxy group, a hydroxyl group or 

a cycloalkyl group; R3 and R4 are each a hydrogen atom, an 

6 7 8 9 

alkyl group or a cyclo$ilkyl group; and R , R , R , R , 
R-^^, and R^^ are each a hydrogen atom, an alkyl group or a 
cycloalkyl group* 

Typical examples of these compounds are shown below, 
but the compounds used in the present invention are by no 
means limited by these. 
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CH- 9 ) 




CH- 10) 

CH3COO 




/CH3 
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CH- 11) 



CH- 12) 



Cll- 13) 



CH- 14) 



(DCs 



CHs 





\CH2OH 



Cfl3 



CH3 




CU3 



\CH3 
CH3 



I 
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CH- 15) 




CH3 CHs 



CH- 16) 




CHs CHs 

CflsSOzNH 
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CH- 17) 



CH- 18) 




CH- 19) 

CHs 



CH- 20) 




CH- 21) 




CoH, CH3 
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CH- 23) 



CB- 24) 



CH- 25) 



CH- 26) 




U it *t I XJ\J 



- 115 - 



CH- 27) 



CH3O 



0^ CH3 




OCH3 



CH- 28) 




CH- 29) 



C2H5COOCH 




CH- 30) 




OCH2 
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HO 



CH3 CHs 
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'CHs^ 



CHs CHs 
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CHs CH3 
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CH3 CH3 
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OH 




OC3H7 



CH- 55) 



OCH3 



<:xx> 
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The compounds represented by General Formula (XII) 
include the compounds disclosed in Tetrahedron Letters, 
1970r Vol. 126, pp 4743-4751; Japan Chemical Society, 
1972, No. 10, pp 0987-1990; Chem. Lett., 1972, (4), pp 315- 
316 and Japanese Patent O.P.I. Publication No. 
139383/1980, and may be synthesized by the methods also 
disclosed in these publications. 

On the other hand, the compound represented by 
General Formula (Xlllb) shown below is a compound of 
hydroxyindane type. 
General Formula (XI lib) 




12 14 

In the formula, R and R each represent a 
hydrogen atom, a halogen atom, an alkyl group, an alkenyl 
group, an alkoxy group, a hydroxyl group, an aryl group, 
an aryloxy group, an acyl group, an acylamino group, an 
acyloxy group, a sulfonamide group, a cycloalkyi group or 
an alkoxycarbonyl group. 

Specific example of the halogen atom, the alkyl 
group, the alkenyl group, the alkoxy group, the hydroxyl 
group, the aryl group, the aryloxy group, the acyl group, 
the acylamino group, the acyloxy group, the sulfonamide 
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group, the cycloalkyl group or the alkoxycarbonyl group 

represented by R^^ and R^* nay include the groups set out 

in detail for R in General Formula (I). 

R^^ represents a hydrogen atom, a halogen atom, an 

alkyl group, an alkenyl group, a hydroxy! group, an aryl 

group, an acyl group, an acylamino group, an acyloxy 

group, a sulfonamide group, a cycloalkyl group or an 

alkoxycarbonyl group. .Specific examples of the halogen 

atom, the alkyl group, the alkenyl group, the aryl group, ' 

the acyl group, the acylamino group, the acyloxy group, 

the sulfonamide group, the cycloalkyl group or the 

1 3 

alkoxycarbonyl group represented by R may include the 
groups set out in detail for R In General Formula (I). 

The above-mentioned groups each may be substituted 
with other substltuent, which substltuent may Include, for 
example, an alkyl group, an alkenyl group, an alkoxy 
group, an aryl group, an aryloxy group, a hydroxy 1 group, 
an alkoxycarbonyl group, an aryloxycarbonyl group, an 
acylamino group, a carbamoyl group, a sulfonamide group, a 
sulfamoyl group, etc. 

Also, R^^ and R^* may be combined each other to form 
a 5- or 6-membered hydrocarbon ring. This 6- or 6- 
membered hydrocarbon ring may be substituted with a 
halogen atom, an alkyl group, a cycloalkyl group, an 
alkoxy group, an alkenyl group, a hydroxyl group, an aryl 
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group, an aryloxy group or a heterocyclic group, 

y3 represents a group of atoms necessary for the 
formation of an indane- ring. The indane ring may be 
substituted with a halogen atom, an alkyl group, an 
alkenyl group, an alkoxy group, a cycloalkyl group, a 
hydroxyl group, an aryl group, an aryloxy group or a 
heterocyclic group, or may further form a spiro ring. 
Of the compounds. represented by General Formula 

(Xlllb) , compounds most useful for the present invention 

are included in the compounds represented by General 

Formulas (XlVb) , (XVb) and (XVIb) . 

General Formula (XlVb) 




General Formula (XVb) 
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R^2, R^® and R^*.in General Poraulas (XlVb) to 
(XVIb) have the same meaning as those in the above General 
Formula (Xlllb) . and R^^ R*^ r". r" and r" each 

represent a hydrogen atom, a halogen atom, an alkyl group, 
an alkoxy group, an alkenyl group, a hydroxy 1 group, an 

15 

aryl group, an aryloxy group or a heterocyclic group. R 

and and R^^ R^'' and r". r" and R=^^ and R^^ 

and R^° each may be combined each other to form a 

hydrocarbon ring, and such a hydrocarbon ring may be 

further substituted with an alkyl group. 

In the above General Formulas (XlVb) to (XVIb) , 

12 

particularly useful compounds are those in which R and 
R^* are each a hydrogen atom, an alkyl group, an alkoxy 
group, a hydroxyl group or a cycloalkyl group; R^^ is a 
hydrogen atom, an alkyl group, a hydroxyl group or a 
cycloalkyl group; and R15. R^^ R^®. R^^. R^° r" and R^^ 
are each a hydrogen atom, an alkyl group or a cycloalkyl 
group . 
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Specific examples of these compounds are shown 
belwo, but the compounds used in the present invention 
by no means limited by these. 




H I - 2 



W iC *T i \J \J 



- 127 - 




0244160 

- 128 - 




- 129 - 







02441 60 



- 130 - 




- 131 - 




02441 60 

- 132 - 



H I - 26 




CHs CH3 
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The method of synthesizing the dye l&age stabilizing 
agents represented by the above General Formulas (Xlllb) 
and (XlVb) to (XVIb) is known in the art, and they can be 
produced following the disclosure in Journal of Chemical 
Society, 1962, 415-417? Japanese Patent Examined 
Publication No. 32785/19B4; or Bulletin of Chemical 
Society of Japan, 1980, 53, pp. 555-555. 

The dye image st^ibllizing agent of the present 
invention, represented by the above General Formula 
(Xlllb), is disclosed In Japanese Patent Examined 
Publication No. 32785/1984, and used as a stabilizing 
agent for a magenta dye image obtained from a pyrazolone, 
indazolone or cyanoacetyl type magenta coupler. There is 
a disclosure that it is particularly useful as a 
stabilizing agent for a magenta dye image obtained from a 
5-pyrazolone type magenta coupler. However, there is no 
disclosure that it is useful as the stabilizing agent for 
the magenta dye images obtained from the magenta coupler 
of the present invention, which has structure different 
from the above magenta couplers. Moreover, quite 
unexpectable from the above publications Is that an 
unexpected unique effect on the preservativity of the 
magenta dye image obtained from the magenta coupler of the 
present invention is exhibited when it is used in 
combination with the magenta dye Image stabilizing agent 



- 138 - 

represented by the above General Formula (XII). 

The magenta dye image stabilizing agent of the 
present invention, represented by the above General 
Formula (XII), General Formula (Xllla), and General 
Formula (XI I lb) may be used preferably in an amount of 5 
to 400 mole X, more preferably 10 to 250 mole based on 
the magenta coupler of the present invention, represented 
by the above General Formula (I). 

When two compounds of the compound represented by 
General Formula (XII) and the compotind represented by 
General Formula (Xllla) , of the present invention are used 
in combination, and when two compounds of the compound of 
the above General Formula (XII) and the compound 
represented by the above General Formula (XI I lb) , of the 
present invention are used in combination, the magenta dye 
image stabilizing agent may be used preferably in an 
amount, in total, of 10 to 500 mole X, more preferably 20 
to 400 mole X, based on the magenta coupler of the present 
Invention. 

Also, the compound represented by the above General 
Formula (XII) and the compound represented by the above 
General Formula (Xllla) or the above General Formula 
(Xlllb) may be used preferably in the ratio, in molar 
ratio, ranging between 0.1 and 10, more preferably 0,25 to 
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When three compounds of the coapounds represented 
respectively by the above General Formula (XII), the above 
General Formula {Xllla) and the above General Formula 
(Xlllb) are used In combination, the magenta dye image 
stabilizing agent may be used preferably In an amount, in 
total, of 15 to 500 mole X. more preferably 30 to 400 mole 
X, based on the magenta coupler of the present invention. 

When three compounds of these magenta dye image 
stabilizing agents are used, each of the dye image 
stabilizing agents may be used preferably in an amount of 
5 to 90 mole X, more preferably 10 to TO mole %, of the 
amount of all the dye image stabilizing agents used. 

In the light-sensitive silver halide photographic 
material of the present invention, phenol compounds or 
phenyl ether compounds disclosed, for example, in U.S. 
Patents No. 3,936,016, No. 3,982,944 and No. 4,254,216, 
Japanese Patent O.P.I. Publications Wo. 21004/1980 and Mo. 
145530/1979, British Patent Publications No. 2,077,455 and 
No. 2,062,888. U.S. Patents No. 3,764,337, No. 3,432,300, 
No. 3,574,627 and No. 3,573,050, Japanese Patent O.P.I. 
Publications No. 152225/1977, No. 20327/1978, No. 
17729/1978, No. 6321/1980, No. 48538/1979 and No. 
159644/1961, British Patent No. 1,347,556, British Patent 
Publication No. 2,066,975, Japanese Patent Examined 
Publications No. 12337/1979 and No. 31625/1973, U.S. 
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Patent No. 3,700,455, etc- aay be used together with the 
above nagenta dye image stabilizing agent of the present 
invention. 

The magenta coupler of the present invention and the 
magenta dye image stabilizing agent of the present 
invention are preferably used in the same layer, but said 
stabilizing agent may be used in a layer contiguous to a 
layer in which said coupler is present. 

The light-sensitive silver halide photographic 
material of the present invention may include, for 
example, color negative films, color positive films, color 
photographic paper and so forth, but, in particular, the 
effect of the present invention can be effectively 
exhibited when used in the color photographic paper used 
for direct appreciation. 

The light-sensitive silver halide photographic 

material of the present invention, including the color 

photographic paper, may be for use in monochrome or 

multicolor. In the case of the light-sensitive silver 

halide photographic material for multicolor photography, 

the light-sensitive material has usually such structure 

that silver halide emulsion layers containing magenta 

couplers, yellow couplers and cyan couplers, respectively, // 

hi 

as couplers for photography are laminated on a support in 
a suitable number and order of the layers to effect 



4 . 

,1 
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subtract Ive color reproductiorir but the number and order 
of the layers may be appropriately varied depending on 
what are Important performances and what the materials are 
used for. 

In the silver halide emulsion used in the light- 
sensitive silver halide photographic material of this 
invention, there can be used any of silver bromide, silver 
iodobromlde, silver io^iochloride, silver chlorobromlde, 
silver chloride, etc, which are used in ordinary silver 
halide emulsions. 

Silver halide grains used in the silver halide 
emulsions may be obtained by any of an acidic method, a 
neutral method and an ammonlacal method. The grains may 
be allowed to grow at one time, or grow after seed grains 
have been formed. The manner to prepare the seed grains 
and the manner to grow them may be same or different. 

The silver halide emulsion may be obtained by 
simultaneously mixing halide ions and silver Ions, or by 
preparing an aqueous solution in which either one of them 
is present and then mixing in it the other of them. 
Alternatively, taking into account the critical growth 
rate of silver halide crystals, it may be formed by 
successively simultaneously adding halide ions and silver 
ions while controlling pH and pAg in a mixing vessel. 
Halogen formulation in a grain may be varied after growth 
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by employing a conversion method. 

During the preparation of the silver halide emulsion 
of this invention, a silver halide solvent can be 
optionally used for controlling the grain size, grain 
shape, grain size distribution and grain growth rate, of 
the silver halide grains. 

In the course of formation and/or growth of the 
silver halide grains u^ed in the silver halide emulsion, 
metal ions may be added to the grains by use of at least 
one of a cadmium salt, a zinc salt, a lead salt, a 
thallium salt, an iridium salt or a complex salt thereof, 
a rhodium salt or a complex salt thereof, and an iron salt 
or a complex salt thereof to incorporate any of these 
metal elements into the inside of the grains and/or the 
surface of the grains, and also a reduction sensitizing 
nuclei can be imparted to the inside of the grains and/or 
the surface of the grains by placing the grains in a 
suitable reductive atmosphere. 

The silver halide emulsion may be either one from 
which unnecessary soluble salts have been removed after 
completion of the growth of silver halide grains, or one 
from which they remain unremoved. When the salts are 
removed, they can be removed according to the method 
disclosed in Research Disclosure No- 17643. 

The silver halide grains used in the silver halide 
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emulsion may comprise uniform layers in the Inside and the 
surface, or comprise different layers. 

The silver halide grains used in the silver halide 
emulsion may be grains such that a latent image is formed 
chiefly on the surface, or grains such that a latent image 
Is formed chiefly In the inside of a grain. 

The silver halide grains used In the silver halide 
emulsion may be any of. those having a regular crystal 
form, or those having an irregular crystal form such as a 
sphere and a plate. In these grains, there can be used 
those having any ratio of { 100} face to { 111) face. 
Also, they may have a composite form of these crystal 
forms, or comprise a mix of grains having various crystal 
forms . 

The silver halide emulsion may be used by mixing two 
or more kinds of silver halide emulsions which have been 
separately formed. 

The silver halide emulsion can be chemically 
sensitized according to conventional methods. Namely, a 
sulfur sensitization method using a compound containing 
sulfur capable of reacting with silver ions, and active 
gelatin, a selenium sensitization method using a selenlxm 
compound, a reduction sensitization method using a 
reducing substance, and a noble metal sensitization method 
using noble metal compounds such as gold and so forth can 
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be used alone or in combination. 

The silver halide emulsion can be optically 
sensitized to a desired wavelength region by using a dye 
known as a sensitizing dye in the field of photography. 
The sensitizing dye may be used alone, or may be used in 
combination of two or more of the dye. Together with the 
sensitizing dye, a dye having Itself no action of spectral 
sensitization, or a super sensitizing agent which is a 
compound substantially absorbing no visible light and 
capable of strengthening the sensitizing action of the 
sensitizing dye, may be contained in the emulsion. 

TO the silver halide emulsion, a compound known as 
an antifoggant or a stabilizer in the field of photography 
can be added during chemical ripening, and/or after 
completion of chemical ripening, and/or before coating of 
a silver halide emulsion after completion of chemical 
ripening, for the purpose of preventing a light-sensitive 
material from being fogged during production of light- 
sensitive materials, during preservation or during 
photographic processing, or for the purpose of keeping 
stable the photographic performances. 

AS a binder (or a protective colloid) for the silver 
halide emulsion, it is advantageous to use gelatin, but it 
is also possible to use hydrophilic colloids such as 
gelatin derivatives, a graft polymer of gelatin with other 
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macronolecules, proteins, sugar derivatives, cellulose 
derivatives and synthetic hydrophilic high aolecular 
substances such as homopolymer or copolyaer. 

Photographic eaulslon layers and other hydrophilic 
colloid layers of the light-sensitive material in which 
the silver hallde emulsion is used can be hardened by 
using one or more kinds of hardening agents that can 
crosslink binder (or protective colloid) molecules to 
enhance the film strength. The hardening agents can be 
added in such an amount that a light-sensitive material 
can be hardened to the extent that no hardening agent is 
required to be added in a processing solution. It, 
however, is also possible to add the hardening agent in 
the processing solution. 

A plasticizer can be added to the silver hallde 
emulsion layers and/or other hydrophilic colloid layers of 
the light-sensitive material, in which the silver hallde 
emulsions are used, for the purpose of enhancing 
flexibility. 

For the purpose of improving dimensional stability 
and the like, a dispersion (latex) of a water insoluble or 
hardly soluble synthetic polymer can be contained in the 
photographic emulsion layers and other hydrophilic colloid 
layers in which the silver hallde emulsions are used,. 

In a color developing processing, a dye-forming 



02441 60 



- 146 - 

coupler capable of forming a dye through a coupling 
reaction with an oxidized product of an aroaatlc primary 
amine developing agent (for example, p-phenylenediamine 
derivatives, amlnophenol derivatives, etc.) is used in the 
emulsion layers of the light-sensitive material of this 
invention. In a usual case, the dye forming coupler is 
selected in the manner that there can be formed a dye 
capable of absorbing 14ght-sensitive spectral light in an 
emulsion layer with respect to the respective emulsion 
layers, and thus a yellow dye-forming coupler is used in a 
blue-sensitive emulsion layer; a magenta dye-forming 
coupler, in a green-sensitive emulsion layer; and a cyan 
dye-forming coupler, in a red-sensitive emulsion layer. 
However, the light-sensitive silver hallde color 
photographic material may be prepared by using the 
couplers in the manner different from the above 
combination, depending on the purpose. 

Yellow dye-forming couplers may include acyl 
acetamide couplers (for example, benzoylacetanilides and 
pivaloylacetanilides) . Magenta dye-forming couplers may 
include, besides the couplers of the present invention, 5- 
pyrazolone couplers, pyrazolobenzimidazole couplers, 
pyrazolotriazole couplers, closed acylacetonitrile 
couplers, etc. Cyan dye-forming couplers may include 
naphthol couplers, phenol couplers, etc. 
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These dye synthesizing couplers may preferably 
comprise a group having 8 or more carbon atoms, which can 
make a coupler called a ballast group non-diffusible in 
the molecule. Also, these dye-forming couplers may be any 
of the four equivalent type In which four molecules of 
silver Ions must be reduced In order to form one molecule 
of a dye, and the two equivalent type in which only two 
molecules of silver lo^s may be reduced. 

To add hydrophillc compounds such as dye-forming 
couplers which are not required to be absorbed on the 
surface of silver hallde crystals, there can be used a 
variety of methods such as a solid dispersion method, a 
latex dispersion method and and an oll-ln-water 
emulsl float ion dispersion method. This can be suitably 
selected depending on the chemical structure of the 
hydrophobic compounds such as couplers. As the oil-in- 
water emulsif Ication dispersion method, a conventionally 
known method for dispersing hydrophobic additives such as 
couplers can be applied. Usually, the method may be 
carried out by dissolving the couplers in a high boiling 
organic solvent having a boiling point of 150^C or more 
optionally together with a low boiling and/or water 
soluble organic solvent, and carrying out emulsif ication 
dispersion in a hydrophillc binder such as an aqueous 
gelatin solution by use of a surface active agent and by 
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use of a dispersing aeans such as a stirrer, a 
homogenizer. a colloid Bill, a flow Jet aixer. an 
ultrasonic device, followed by adding the dispersion to an 
intended hydrophllic colloid layer. There may be inserted 
a step of removing the dispersing solution or. at the same 
time of the dispersion, the low boiling organic solvent. 

The high boiling solvent to be used may include 
organic solvents having a boiling point of 150°C or more 
such as phenol derivatives, phthalates. phosphates, 
citrates, benzoates. alkyl amides, aliphatic acid esters 
and trlmesic acid esters which do not react with an 
oxidized product of a developing agent. 

AS a dispersion auxiliary used when the hydrophobic 
compound is dissolved in the solvent comprising the low 
boiling solvent alone, or the solvent in which the high 
boiling solvent is used together, and then dispersed in 
water with use of a mechanical or ultrasonic means, there 
can be used an anionic surface active agent, a nonionlc 
surface active agent and a cat ionic surface active agent. 

A color fog preventive agent can be used in order to 
prevent color turbidity from being caused by the migration 
of an oxidized product or an electron migrator of a 
developing agent between emulsion layers (between the same 
color sensitive layers and/or different color sensitive 
layers) of the light-sensitive material of the present 
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invention, or prevent the deterioration of sharpness or 

prevent overly conspicuous grainlness. 

The color fog preventive agent may be contained In 

the emulsion layers per se, or aay be contained in an 

intermediate layer by providing the intermediate layer 

between adjacent emulsion layers. 

Hydrophlllc colloid layer such as protective layers 
and intermediate layer? of the light-sensitive material of 
the present invention may contain an ultraviolet absorbent 
in order to prevent the fog due to the discharge caused by 
static charge by friction or the like of light-sensitive 
materials and prevent the deterioration due to ultraviolet 
light. 

The light-sensitive silver halide material using the 
silver halide emulsion can be provided with auxiliary 
layer such as a filter layer, an anti-halation layer and 
an ant-irradiation layer. These layers and/or the 
emulsion layers may contain a dye that may be flowed out 
of the llght-sensltlve material, or bleached, during the 
development processing. 

To the silver halide emulsion layers and/or other 
hydrophlllc colloid layers of the light-sensitive material 
using the silver halide emulsion, a matte agent can be 
added for the purposes of decreasing the gloss of the 
light-sensitive material, improving the writing 
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performance, and preventing mutual sticking of light- 
sensitive materials.. 

A lubricant can be added to the light-sensitive 
material using the silver halide emulsion, in order to 
decrease sliding friction. 

An antistatic agent aiming at preventing static 
charge can be added to the light-sensitive material using 
the silver halide emulsion of the present Invention. The 
antistatic agent may be used in an antistatic layer 
provided on the side of a support at which no emulsion 
layer is laminated, or may be used in an emulsion layer 
and/or a protective colloid layer other than the emulsion 
layers provided on tbe side of a support on which emulsion 

layers are laminated. 

in the photographic emulsion layers and/or other 
hydrophilic colloid layers of the light-sensitive material 
using the silver halide emulsion, a variety of surface 
active agents can be used for the purpose of improving 
coating performance, preventing static charge, improving 
slidability. emulsification dispersion, preventing 
adhesion, and improving photographic performances (such as 
development acceleration, hardening and sensitization). 

The light-sensitive material using the silver halide 
emulsion can be applied on flexible reflective supports 
made of baryta paper, paper laminated with «r-olef in 
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polymers or synthetic paper; films comprising 
semisynthetic or synthetic high molecular compounds such 
as cellulose acetate, cellulose nitrate, polystyrene, 
polyvinyl chloride, polyethylene terephthalate, 
polycarbonate and polyamlde; rigid bodies such as glass. 

metals and ceramics; etc. 

The light-sensitive silver halide material of the 
present invention may be applied, as occasion calls, after 
having been subjected to corona discharging, ultraviolet 
irradiation, flame treatment and so forth, directly on the 
surface of the support or through interposition of one or 
ttore subbing layer (s) for improving adhesion, antistatic 
performance, dimensional stability, abrasion resistance, 
hardness, anti-halation performance, friction 
characteristics and/or other characteristics of the 
surface of the support. 

m the coating of the light-sensitive material, 
using the silver halide emulsion, a thickening agent may 
be used in order to improve the coating performance. 
Particularly useful coating method may include extrusion 
coating and curtain coating by which two or more layers 
can be simultaneously coated. 

The light-sensitive material of the present 
invention can be exposed by use of electromagnetic wave 
having the spectral region to which the emulsion layers 
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constituting the light-sensitive material of the present 
invention have the sensitivity. As a light source, there 
can be used any known light sources including natural 
light (sunlight), a tungsten lamp, a fluorescent lamp, a 
mercury lamp, a xenon arc lamp, a carbon arc lamp, a xenon 
flash lamp, a cathode ray tube flying spot, every kind of 
laser beams, light from a light-emitting diode, light 
emitted from a fluores9ent substance energized by electron 
rays. X-rays, gamma-rays, alpha-rays, etc. 

As for the exposure time, it is possible to make 
exposure, not to speak of exposure of 1 millisecond to 1 
second usually used in cameras, of not more than 1 
microsecond, for example, 100 microseconds to 1 
microsecond by use of a cathode ray tube or a xenon arc 
lamp, and it is also possible to make exposure longer than 
1 second. Such exposure may be carried out continuously 
or may be carried out intermittently. 

The light-sensitive silver halide photographic 
material of the present invention can form images by 
carrying out color development known in the present 
industrial field. 

The color developing agent used for a color 
developing solution in the present invention includes 
known ones widely used in the various color photographic 
processes. These developing agents include amlnophenol 
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type and p-phenylenedlamlne type derivatives. These 
compounds I which are more stable than in a free state, are 
used generally in the form of a salt, for example, in the 
form of a hydrochloride or a sulfate. Also, these 
compounds are used generally in concentration of about 0.1 
to 30 g per 1 liter of a color developing solution, 
preferably in concentration of about 1 to 15 g per 1 liter 
of a color developing solution. 

The aminophenol type developing agent may include, 
for example, o-aminophenol, p-aminophenol, 5-amino-2- 
oxytoluene , 2-amino-3-oxy-toluene , 2-oxy-3-amino-l , 4- 
dimethyl-benzene, etc. 

Most useful primary aromatic amine type color 
developing agent includes N,N'*-dialkyl-p-phenylenediamlne 
compound, wherein the alkyl group and the phenyl group may 
be substituted with any substituent. Of these, examples of 
particularly useful compounds may include N-N*-dimethyl-p- 
phenylenediamine hydrochloride, N-methyl-p- 
phenylenediamine hydrochloride, N,N'-dimethyl-p- 
phenylenediamine hydrochloride, 2-amino-5-(N-ethyl-N- 
dodecylamino) -toluene, N-ethyl-N-;3-methanesulf onamidoethyl- 
3-methyl-4-aminoaniline sulfate, N-ethyl-N-jJ- 
hy dr oxy e t hy 1 am 1 no an i 1 1 ne , 4 - am 1 no - 3 -me t hy 1 - N , K ' - 
diethylani line , 4-amino-N- ( 2-methoxyethyl ) -N-ethyl-3- 
methylaniline-p-toluene sulfonate, etc. 
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In this Invention, after color developing 
processing, processing by use of a processing solution 
having fixing ability is carried out. When the processing 
solution having fixing ability is a fixing solution, a 
bleaching is carried out beforehand. As a bleaching agent 
used in the bleaching step, there may be used a metal 
complex salt of an organic acid. The metal complex salt 
has an action to oxidi?e a metal silver formed by 
development to allow it to revert to silver halide, and, 
at the same time, color-develop a non-Image portion of a 
coupler. It has the structure in which an ion of a metal 
such as iron, cobalt, cupper, etc. is coordinated with an 
organic acid such as an aminopolycarboxylic acid or oxalic 
acid, citric acid, etc. The organic acid most preferably 
used for the formation of the metal complex salt of such 
an organic acid may include polycarboxylic acid or 
aminopolycarboxylic acid. The polycarboxylic acid or 
aminopolycarboxylic acid may be in the form of an alkali 
metal salt, an ammonium salt or a water soluble amine 
salt . 

Typical examples of these may Include the following: 

(1) Ethylenediaminetetraacetlc acid 

(2) Nitrilotriacetic acid 

(3) Iminodiacetic acid 

(4) Disodium ethylenedlaminetetraacetate 
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(5) Tetra(triBiethylamuoniiiin) ethylenedlamlnetetraacetate 

(6) Tetrasodium ethylenedlamlnetetraacetate 

(7) Sodium nltrllotrlacetate 

A bleaching solution to be used aay contain as the 
bleaching agent the above metal complex salt of the 
organic acid, and also contain various additives. 
Preferably, the additives to be contained may Include, in 
particular, re-halogen^ting agents such as an alkali 
halide and an ammonium hallde, for example, potassium 
bromide, sodium bromide, sodium chloride, ammonium 
bromide, etc., a metal salt and a chelating agent. Also, 
there may be optionally added those which are known to be 
usually added to a bleaching solution, including pH 
buffering agents such as borate, oxalate, acetate, 
carbonate and phosphate, alkylamlnes, polyethyleneoxldes, 
etc • 

Further, the fixing solution and bleach-fixing 
solution may contain a pH buffering agent including 
sulfites such as ammonium sulfite, potassium sulfite, 
ammonium bisulfite, potassium bisulfite, sodium bisulfite, 
ammonium metablsulf Ite, potassium metablsulf Ite and sodium 
metabisulf ite, and boric acid, borax, sodium hydroxide, 
potassium hydroxide, sodium carbonate, potassium 
carbonate, sodium bisulfite, sodium bicarbonate, potassium 
bicarbonate, acetic acid, sodium acetate, ammonium 
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hydroxide, etc., which aay be added singularly or In 
combination of two or more. 

When the processing of this Invention is carried out 
while replenishing a bleach-fixing replenishing agent in a 
bleach-fixing solution (or bath) , the bleach-fixing 
solution (or bath) may contain a thiosulfate, a 
thiocyanate or a sulfite, etc., or these salts may be 
contained in a bleach-Jfixing replenishing solution which 
is replenished to the processing bath. 

In this invention, if desired, blowing of air or 
blowing of oxygen may be carried out in the bleach-fixing 
bath and in a storage tank for the bleach-fixing 
replenishing solution in order to enhance the activity in 
the bleach-fixing solution, or a suitable oxidizing agent 
including, for example, hydrogen peroxide, bromate, 
per sulfate, etc. may be added. 

The light-sensitive silver halide photographic 
material of the present invention not only has excellent 
color reproducibility and suffers less generation of Y- 
stain at a non-image portion against light, moisture and 
heat, but also can remarkably Improve the fastness to 
light, of a magenta dye image, and also can prevent change 
in color against light. 

The present invention will be described below 
specifically by showing Examples, but embodiments of the 



w ^ T *r I \j \j 



- 157 - 

present Invention are by no means Halted by these* 
Example 1 

A paper support laminated on both sides thereof with 
polyethylene was provided by coating with the following 
respective layers in the manner consecutive from the 
support side. 

First layer: Emulsion, layer 

Applied were magenta Coupler 44 of the present 

2 

invention to have a coating amount of 6*0 mg/lOOcm ; 

silver chlorobromide (containing 85 mole % of silver 

2 

bromide), 3.5 mg/lOOcm in terms of silver; 

2 

dlbutylphthalate, 6.0 mg/lOOcm ; and gelatin, 15.0 
2 

mg/ 100cm • 

Second layer: Intermediate layer (a layer containing an 

ultraviolet absorbent) 

Applied were 2-(2-hydroxy-3-sec-butyl-5-tert- 

butylphenyl)ben20tria2ole as an ultraviolet absorbent to 

2 

have a coating amount of 3.0 mg/lOOcm ; dibutylphthalate , 

9 2 
3.0 mg/lOOcm ; and gelatin, 12.0 mg/lOOcm . 

Third layer: Protective layer 

Applied was gelatin to have a coating amount of 8.0 
2 

mg/ 100cm . 
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The sample obtained in the above manner was 

designated as Sample 1. 

To the above Sample 1, Bxamplary Compounds A-2, A-7, 
CH-35, CH-38. BI-25, HI-28 of the present Invention, and 
comparative Compounds (a) and (b) were each added as a 
magenta dye image stabilizing agent in an amount equimolar 
to magenta coupler to pbtain Samples 2, 3. 4, 5. 6, 7 ,8 
and 9. 

Also, the above 8 kinds of the magenta dye image 
stabilizing agents were used in combination with 2 kinds 
for each sample in the manner as shown in Table 1 to 
obtain Samples 10 to 29. 

In Samples 10 to 29, the two magenta dye image 
stabilizing agents used in combination were each used in 
the proportion of 1 : 1 in molar ratio, and used in an 
equimolar amount to magenta coupler as a total amount. 
Comparative Compound (a): 

(Compound disclosed in Japanese Patent O.P.I. Publication 
No. 43538/1979) 
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Comparative Compound (b): 

(Compound disclosed In Japanese Patent O.P.I. Publication 
No. 159644/1981} 




CoHtO' 

Samples obtained in the above were exposed according 
to a conventional manner and through an optical wedge, and 
thereafter processed according to the following steps: 

[Processing steps] Processing temp. Processing time 

Color developing 33°C 3 aln. 30 sec. 

Bleach-f Ixlng 33°C 1 aln. 30 sec. 

Washing with water 33^C . 3 aln. 

Drying 50 to BO^C 2 aln. 

Processing solutions each had the following 
composition: 

[Color developing solution] 
Benzyl alcohol 12 ml 

Dlethylene glycol 10 al 

Potassium carbonate 25 g 

Sodium broalde 0.6 g 
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Anhydrous sodium sulfite 2.0 g 

Hydroxylamlne sulfate 2.5 g 

N-ethyl-N-i?-Bthyl methanesulf onamide-S-aethyl- 
i-aainoanlllne sulfate 4.5 g 
Made up to 1 liter by adding water r and adjusted to pH 
10.2 with use of sodium hydroxide. 

[Bleach-fixing solution] 
Ammonium thiosulfate . 120 g 

Sodium metahydrogen sulfite 15 g 

Anhydrous sodium sulfite ^ ^ 

EDTA ferric ammonium salt 9 
Made up to 1 liter by adding water, and the pH was 
adjusted to 6.7 to 6.8. 

on each of Samples 1 to 29 processed in the above, 
density was measured under the following conditions with 
use of a densitometer (KD-7R Type; produced by Konishlroku 
Photo Industry Co., LtD.) 

The samples having processed as above were subjected 
to irradiation by used of a xenon fade meter for 12 days 
to examine the light-resistance of dye images. 
Evaluations on the light-resi stance of dye images were 
made on the following items. 
[Retention] 

Percentage of retention of dyes after light- 
resistance and moisture resistance tests at the initial 
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density of 1.0. 

[Degree of color change] 

A value obtained by subtracting (Yellow 
density) /Magenta density) gained before the light- 
resistance test from (Yellow density) /Magenta density) 
gained after the light-resistance test. Here is meant 
that the larger this value is, the more liable it is for 
the color tone to be changed form magenta to yellowish 
one# 

Results obtained are shown in Table 3. 
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Table 1 



Light -resistance 



Sample 


Magenta 


Dye liaage stabllz- 


Reten- 


Color 


No. 


coupler 


ing aqent 


tion 


change 










degree 


1(X) 


44 


MB 


11 


0*82 


2(") 


fl 


A-2 


52 


0.13 


3{") 


11 


A-7 


53 


0.16 


4(") 


tl 


CH-35 


53 


0,17 


5(") 


II 


CH-38 


52 


0.15 


6{") 


II 


HI-25 


60 


0.16 


7(") 


II 


HI-28 


59 


0.17 


8(") 


tl 


Comparative (a) 


44 


0.70 


9(") 


11 


Comparative (b) 


49 


0.70 


10(") 


II 


A-2 + Comparative (a) 


58 


0.20 


IK") 


ir 


A-7 + Comparative (a) 


57 


0.20 


12{") 


II 


CH-35 + Comparative (a) 


60 


0*22 


13{") 


II 


CH-38 + Comparative (a) 


61 


0.22 


14(") 


II 


HI-25 + Comparative (a) 


60 


0.20 


15(") 


II 


HI-28 + Comparative (a) 


63 


0.21 


16(") 


II 


A-2 + Comparative (b) 


60 


0.20 


17(") 


II 


A-7 + Comparative (b) 


60 


0.21 
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Table 1 (Cont'd) 



Light -resistance 



Sample 


Magenta 


Dye 


Image stabllz- 




Reten- 


Color 


No. 


coupler 


Ing aaent 




tion 


change 














degree 


18(X) 


44 


CH-35 


+ Comparative 






0 • 2 Z 


19 ( ) 


II 


CH-38 


+ Comparative 




d2 


U > Z4 


20(") 


It 


HI-25 


+ Comparative 


(b) 


62 


0 • 23 


21(") 




HI-28 


+ Comparative 


(b) 


63 


0. 22 


22(Y) 


II 


A-2 + 


CH-35 




73 


0.10 


23{") 


ti 


A-2 + 


CH-38 




72 


0.11 


24(") 


II 


A-2 + 


HI-25 




73 


0.11 


25{") 


II 


A-2 + 


HI-28 




71 


0.11 


26(") 


II 


A-7 + 


CH-35 




71 


0.10 


27{") 


II 


A-7 + 


CH-38 




74 


0.11 


28{") 


II 


A-7 + 


HI-25 




72 


0.12 


29(") 


II 


A-7 + 


HI-2a 




72 


0.10 



X: Comparative sample 
Y: Present invention 



As will be seen from the results shown In Table 1, 
In the samples (Samples 10, 11, 16, and 17) where the 
morpholine type magenta dye image stabilizing agent of the 
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present invention and the conventional magenta dye 
stabilizing agent are used in combination with the magenta 
coupler of the present invention, and in the samples 
(Samples 12, 13, 18 and 19) where the chroman type magenta 
dye image stabilizing agent of the present Invention and 
the conventional magenta dye stabilizing agent are used in 
combination with the magenta coupler of the present 
invention, and also in. the samples {Samples 14, 15, 20 and 
21) where the hydroxyindane type magenta dye image 
stabilizing agent of the present invention and the 
conventional magenta dye image stabilizing agent are used 
in combination with the magenta coupler of the present 
invention, it is true that the dye image retention in the 
light-resistance test has been improved as compared with 
the samples (SaSiples 2 to 9) produced by adding each the 
magenta dye image stabilizing agent solely to the magenta 
coupler of the present invention, but the degree of color 
change is somewhat larger. 

On the other hand, it is seen that, in the samples 
(Samples 22 to 29) where the morphollne type magenta dye 
image stabilizing agent of the present invention and the 
chroman type or hydroxyindane type magenta dye image 
stabilizing agent of the present Invention are used in 
combination with the magenta coupler of the present 
invention, the dye image retention in the light -resistance 
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test has been improved to such an extent that can not be 
expected from the samples (Samples 2 to 7) produced by 
adding each the magenta dye Image stabilizing agent of the 
present invention solely to the magenta coupler of the 
present invention, and, moreover, the degree of color 
change of dye images in the light-resistance test is very 
small. 

As in the above,, it is seen that the retention and 
color change degree of dye images in the light-resistance 
test are greatly improved in the samples produced by using 
the two kinds of the magenta dye image stabilizing agents 
of the present invention in combination with the coupler 
of the present Invention than in the samples produced by 
using one kind of the magenta dye image stabilizing agent 
of the present invention and the conventional magenta dye 
image stabilizing agent in combination with the coupler of 
the present invention. 
Example 2 

Using the combination of the coupler with the 
magenta dye image stabilizing agent as shown in Table 2. 
Samples 30 to 58 were produced in the quite same manner as 

in Example 1. 

Samples 30 to 58 were processed according to the 
procedures described in Example 1. On these samples, the 
light -resistance test was carried out in the same manner 
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as an Example 1 to obtain the results as shown in Table 2. 

The total amount of the dye image stabilizing agents 
added in the respective samples is in an equimolar amount 
in both the cases of sole use and combined use- In the 
case of the combined use. the ratio of the amount of the 
respective dye image stabilizing agents were made equal to 
each other. 



Table 2 



Sample 


Magenta 


Dye image stabiliz- 


Dye retention 


No. 


coupler 
5 


ing agent 


{%) 


30 (X) 


A-9 


40 


31(") 


ai 


CH-25 


43 


32(") 


«i 


HI-37 


47 


33(Y) 


11 


A-9 + CH-25 


64 


34(") 


II 


A-9 + HI-37 


66 


35(") 


II 


A-9 + CH-25 + HI-37 


68 


36(X} 


54 


A-9 


42 


37(") 


II 


CH-25 


50 


38{") 


It 


HI-37 


52 


39(Y) 


II 


A-9 + CH-25 


69 


40(") 


11 


A-g + HI-37 


70 


41{") 


II 


A-9 + CH-25 + HI-37 


73 
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Table 2 (Cont'd) 


Sample 


Magenta 


Dye iaage stabiliz- 


Dye retention 


no • 


eniitjler 


ing agent 




42 \a; 


A w V 


A-9 


50 


ii Q f *M 
43 1 ; 


II 


CH-25 


51 


44 1 } 


II 


HI-37 


55 


45 (Yi 


11 


A-9 + CH-25 


73 


46 V ; 


It 


A-9 + HI-37 


72 


An i " \ 
4 / V i 


II 


A-9 + CH-25 + HI-37 


76 


4o I / . 


54 


A-2 + CH-6 


67 


A Q MM 


11 


A-2 + HI-3 


69 


^ / 


» 


A-13 + CH-6 


69 




It 


A-13 + HI-3 


67 


52(") 


II 


A-17 + CH-6 


68 


53(") 


II 


A-17 + HI-3 


69 


54(") 


11 


A-18 + CH-27 


69 


55(") 


II 


A-19 + CH-36 


68 


56(") 


II 


A-20 + CH-47 


69 


57(") 


II 


A-22 + HI-12 


70 


68(") 


II 


A-24 + HI-44 


70 



X: Comparative sample 
Y: Present Invention 
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It is seen from the results shown in Table 2 that 
the samples produced by using the two or three kinds of 
the aagenta dye image stabilizing agent of the present 
invention in combination with the magenta coupler of the 
present invention show remarkably more improved light- 
resistance than the samples produced by using the magenta 
dye image stabilizing agent of the present invention 
solely in combination ynith the magenta coupler of the 
present invention. 

Example 3 

A paper support laminated on both sides thereof with 
polyethylene was provided by coating with the following 
respective layers In the manner consecutive from the 
support side to produce a light-sensitive silver halide 
photographic material for multicolor phtography, thereby 
obtaining Sample 59. 

First layer: Blue-sensitive silver halide emulsion 

layer 

Applied were <r-pivaloyl-ff-(2,4-dioxo-l- 
benzy 1 iml dazol idi n-3-yl ) -2-chloro-5- [y- ( 2 , 4-di-t- 
amylphenoxy)butylamide]aoetanilide as a yellow coupler to 
have a coating amount of 6.8 ng/lOOcm^; blue-sensitive 
silver chlorobromide (containing 85 mole % of silver 
bromide), 3.2 mg/lOOcm^ in terms of silver; 
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2 

dibutylphthalate, 3.5 mg/lOOcm ; and gelatin, 13.5 
2 

2&g/ 100cm • 

Second layer: Intermediate layer 

Applied were 2 , 5-dl-tl-octylhydroquinone so as to be 

2 

in amount of 0.5 mg/ 100cm ; dibutylphthalate, 0.6 

9 2 
mg/lOOcm ; and gelatin^ 9.0 mg/lOOca . 

Third layer: Green-sensitive silver halide emulsion 
layer 

Applied were the aforesaid magenta coupler 31 so as 

2 

to be in amount of 4.5 mg/lOOcm ; green-sensitive silver 
chlorobromide (containing 80 mole % of silver bromide), 

2.0 mg/lOOcm^ in terms of silver; dibutylphthalate, 3.0 

2 2 
mg/lOOcm ; and gelatin, 12.0 mg/ 100cm . 

Fourth layer: Intermediate layer 

Applied were 2-(2-hydroxy-3-sec-butyl-5-t- 

butylphenyl)benzotria2ole as an ultraviolet absorbent so 

2 

as to be in amount of 5.0 mg/ 100cm ; dibutylphthalate, 4.0 

7 2 
mg/lOOcm ; 2 , 5-dl-t-octylhydroquinone , 0.5 mg/lOOcm ; and 

2 

gelatin, 12.0 mg/lOOcm . 

Fifth layer:' Red-sensitive silver halide emulsion layer 



J 
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Applied were { 2 , 4-dl-t-pentylphenoxy)butan- 

aaide]-4,6-dichloro-5-ethylphenol as a cyan coupler so as 

2 

to be in amount of 4.2 mg/lOOcm ; red-sensitive silver 
chlorobromlde (containing 80 mole % of silver bromide), 

3,0 mg/lOOcm^ in terms of silver; tricresyl phosphate, 3.5 

2 2 
mg/lOOcm ; and gelatin, 11.5 mg/lOOcm . 

Sixth layer: Intermediate layer 

A layer constituted with the same composition as the 
fourth layer. 

Seventh layer: Protective layer 

Applied was gelatin so as to be in amount of 8.0 
2 

mg/lOOcm . 

In the above Sample 59, the dye image stabilizing 
agents of the present invention were added to the third 
layer in such a proportion as shown in Table 3 to produce 
multi-layered samples. Samples 60 to 77, which were 
exposed and processed in the same manner as in Example 1 , 
and thereafter the light -resistance tests (irradiated by a 
xenon fade meter for 14 days) were carried out. Results 
obtained are shown together in Table 3. 
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Table 


3 




Sample Dye iaage stablliz- 


Amount 


Retention 


No. 


Ing agent 


moleX/coupler 


(X) 


59(X) 


- 


- 


12 


60(") 


A-8 


100 


47 


61(") 


11 


150 


55 


62(") 


CH-35 


100 


47 


63(") 


11 


150 


54 


64(") 


HI-28 


100 


50 


65(") 


II 


150 


56 


66(Y) 


A-8 + CH-35 


75 + 25 


63 


67(") 


II 11 


50 + 50 


70 


68(") 


II II 


25 + 75 


66 


69(") 


II II 


100 + 50 


67 


70(") 


II II 


75 + 75 


73 


71(") 


II II 


50 + 100 


68 


72(") 


A-8 + HI-2B 


75 + 25 


64 


73 ( " ) 


II II 


50 + 50 


72 


74(") 


II II 


25 + 75 


68 


75(") 


tt » 


100 -1- 50 


69 


76(") 


II » 


75 + 75 


75 


77(") 


n >i 


50 + 100 


70 


X: 


Comparative sample 






Y: 


Present Invention 
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It is seen from the results shown in Table 3 that, 
when the total aaount of the magenta dye inage stabilizing 
agent of the present invention is made constant, the light- 
resistance of the magenta dye images can be more greatly 
Improved in the case where the magenta dye image 
stabilizing agents of the present invention are used in 
combination in a suitable proportion than in the case 
where the magenta dye image stabilizing agent of the 
present invention is used alone. 

The samples according to the present Invention were 
also found to have excellent color reproducibility and 
suffer less generation of Y-stain. 



I 
I 

i 
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CLAIMS 

1\ A light-sensitive silver halide 
photographic material comprising: 

a compound of formula [I], 

X 




wherein: 

Z is a non-metallic group which, together with 
the nitrogen and carbon atoms to which it is attached, 
forms a nitrogen-containing heterocyclic ring; 

X is hydrogen or a substituent capable of being 
split off upon reaction with an oxidation product of a 
color developing agent; and 

R is hydrogen or a substituent; 

at least one compound of formula [XII], 

t 

wherein: 

is an aliphatic group, a cycloalkyl group, an 
aryl group or a heterocyclic group; and 

is a non-metallic group which, together with 
the nitrogen to which it is attached, forms a morpholine 
or thiomorpholine ring; and 
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at least one compound of formula iXIIIa] or 

[xilibl , 

)— / (xiilaj 
R* 

wherein: 

and r' , which may be identical or different, 
are each hydrogen, a halogen, an alkyl group, an alkenyl 
group, an alkoxy group, an alkenyloxy group, a hydroxyl 
group, an aryl group, an aryloxy group, an acyl group, an 
acylamino group, an acyloxy group, a sulfonamide group, a 
cycloalkyl group or an alkoxycarbonyl group; 

r' is hydrogen, an alkyl group, an alkenyl 
group,, an aryl group, an acyl group, a cycloalkyl group or 
a heterocyclic group; 

R* is hydrogen, a halogen, an alkyl group, an 
alkenyl group, an aryl group, an aryloxy group, an acyl 
group, an acylamino group, an acyloxy group, a sulfonamide 
group, a cycloalkyl group or an alkoxycarbonyl group; or 

r' and R* may, together with the oxygen and 
carbon atoms to which they are attached and the carbon 
a'tom to which these atoms are attached, form a 5- or 
6-roembered ring; and 

is a group which, together with the oxygen 
and carbon atoms to which it is attached and the carbon 
atom to which these atoms are attached, forms a chroman or 
coumaran ring: 

}^ (Xlllbl 




DU 
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wherein: 

R^^ and which may be identical or 

different, are each hydrogen, a halogen, an alkyl group, 
an alkenyl group, an alkoxy group, a hydroxyl group, an 
aryl group, an aryloxy group, an acyl group, an acylamino 
group, an acyloxy group, a sulfonamide group, a cycloalkyl 
group or an alkoxycarbonyl group; 

R^^ is hydrogen, a halogen, an alkyl group, an 
alkenyl group, a hydroxyl group, an aryl group, an acyl 
group, an acylamino group, an acyloxy group, a sulfonamide 
group, a cycloalkyl group or an alkoxycarbonyl group; or 

R^' and R^^, together with the -"two carbon atoms 
to which they are attached, form a 5- or 6-membered ring; 
and 

y^ a group which, together with the two carbon 
atoms to which it is attached, forms an indane ring. 

2, A light-sensitive silver halide 
photographic material according to claim 1 wherein R is a 
halogen, an alkyl group, a cycloalkyl group, an alkenyl 
group, a cycloalkenyl group, an alkynyl group, an aryl 
group, a heterocyclic group, an acyl group, a sulfonyl 
group, a sulfinyl group, a phosphonyl group, a carbamoyl 
group, a sulfamoyl group, a cyano group, a spiro compound 
residual group, a bridged hydrocarbon compound residual 
group, an alkoxy group, an aryloxy group, a 
heterocyclicoxy group, a siloxy group, an acyloxy group, a 
carbamoyloxy group, an amino group, an acylamino group, a 
sulfonamide group, an imide group, a ureide group, a 

sulf amoylamino group, an alkoxycarbonylamino group, an 
aryloxycarbonylamino group, an alkoxycarbonyl group, an 
aryloxycarbonyl group, an alkylthio group, an arylthio 
group or a heterocyclicthio group. 

3. A light-sensitive silver halide 
photographic material according to claim 1 or 2 wherein X 
is a halogen or an organic group having a carbon, oxygen, 
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sulfur, nitrogen or phosphorus atom through which the 
organic group is connected with the remainder of the 
compound. 

4. A light-sensitive silver halide 
photographic material according to claim 3 wherein X is a 
halogen atom, an alkoxy group, an aryloxy group, a 
heterocyclicoxy group, an acyloxy group, a sulfonyloxy 
group, an alkoxycarbonyloxy group, an aryloxycarbonyloxy 
group, an alkyloxalyloxy group, an alkoxyoxalyloxy group, 
an alkylthio group, an arylthio group, a heterocyclicthio 
group, an alkyloxythiocarbonylthio group, 

a group of formula -N^ (wherein R and 



R^', which may be identical or different, are each 
hydrogen, an alkyl group, an aryl group, a heterocyclic 
group, a sulfamoyl group, a carbamoyl group, an acyl 
aroup, a sulfonyl group, an aryloxycarbonyl group or an 
alkoxycarbonyl group with the proviso that R and R are 
not simultaneously hydrogen, or R* * and r' ' , together with 
the nitrogen to which they are attached, form a 
nitrogen-containing heterocyclic group), 

a carboxyl group, a hydroxyme thyl group, a 
triphenylmethyl group or a group of formula: 

I 




I V 

wherein R^ ' has the same meaning as R in claim 1, Z has 
the same meaning as Z in claim 1 and R^ and R^ , which 
raay be identical or different, are each hydrogen, an aryl 
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group, an alkyl group or a heterocyclic group. 

5. A light-sensitive silver halide 
photographic material according to any one of claims 1 to 

4 wherein Z, together with the nitrogen and carbon atoms 
to which it is attached, forms a pyrazole ring, an 
imidazole ring, a triazole ring or a tetrazole ring, all 
of which may be unsubstituted or substituted with a group 
as defined for R in formula [I] in claim 1. 

6* A light-sensitive silver halide 
photographic material according to any one of claims 1 to 

5 wherein the*compound of formula [I] is a magenta 
dye-forming coupler. 

7. A light-sensitive silver halide 
photographic material according to claim 6 wherein the 
magenta dye-forming coupler is present in an amount of 
from 1 X 10"^ to 1 mol per 1 mol of silver halide. 

8. A light-sensitive silver halide 
photographic material according to claim 7 wherein the 
magenta dye-forming coupler is present in an amount of Ix 
10*^ to 8 X 10*^ mol per 1 mol of silver halide, 

9. A light-sensitive silver halide 
photographic material according to any one of claims 1 to 

8 wherein is an alkyl group, an alkenyl group or an 
aikynyl group, all of which may be unsubstituted or 
substituted. 

10. A light-sensitive silver halide 
photographic material according to any one of claims 1 to 

9 wherein the color developing agent is a primary amine 
color developing agent. 

11. A light-sensitive silver halide 
photographic material according to claim 10 wherein the 
color developing agent an aminophenol derivative, or a 
p-phenylene diamine derivative, or a salt thereof. 

12. A light-sensitive silver halide 
photographic material according to any one of claims 1 to 
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11 wherein the compounds of formulae (XIIJ and [Xllla] 
and/or [Xlilb] are present in an amount of from 5 to 400 
mole % based on the amount of compound of formula [I] 
present. 

13. A light-sensitive silver halide 
photographic material according to claim 13 wherein the 
compounds are present in an amount of from 10 to 250 mole 
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